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A a \\a\\ 


(CibljjUlj t'olli5J! 


du£ iiiljjjjjij Adda ^k (j£;LudVl (_$lila j>* t jfLjh t &..ajd 4 SjUjj JiUj 4Cji^i4uj o^c- Jj3 
Lade- ^JJ jy* ^l*Jl ,^Ic. 4 A ^]jj\£Jl (jddjjj Aj^) 3 ^dal^l ^^3 ^jjLixa JjsI 

jdadVU ^-jaaII ^^jniiLL^l uj^lail <j^ S^uu-ca 4_jam£ Ajjj LS ^^>1$ AJjj) diaJaxjl 

4(jjjj-jj jlxaj' l^-ilc- dj|^3 A^]j 4^0 jU.ua]1j djljLiuJl <-_ajikj A-ilaju] W^naj £^131 dl!3 (j-ft) ^jia-caSnj 

. <—J^ll ^ <a~^fc A 4 (jjJj '\>* -a (jjJjaJ O'U' \jl ) A k 

^3 \). ii i 4 ^Jj ^l*JI ^gjy-3 . ^3 S^Liuill ^jJLj 3 pljj^ ^1L Lajlj 4" 

^Jj A |)a1i.(i 4 tjiLliJj 4 (_)jjL-a!jJj 4 _^£jLuj jatjtj 4 Aj3133Ij 4 jJaij - Sjjju-^II (j£j33l a (jLaJ^il 

^j-a A-a3 .^ic-t ^^3 A3jjJu£-a tljjJxuj 4A_uI£jjjjJ Ajjd Lg-id L?4^ ^.luiJjjJ Lai .AjjaJI <_]-aljjiJl j)-a A J-a-h .a 

,d!^ jjj Aj^j \] (J^i<a JfrxLa ^k 4^Jxu-ail (j^jl.-.iJjS j J j-a_jL-; (3^ ^jL-a iS Vo 

(jA jl j)-a Jy^Vl 0^ pljJ-u l^aUu&l ^.iC-j 4pljjjtJlj 4^^331 dLa tS^LII o3a ^Jjjjjj 

(jja3jjj (jj^jl) cln* djLl£^. ^Li^l *^a31 ,a »llnll (i ^IcJ ^^3 A-j3t33! Aj^ 331 j>* (jla^Vl jjl£ 13] jl 4dljjjj ; ij 

j^a j! 4 lilxu ^ I^jS p^jjLu^. ^Sjx-a ^\\ Ja33 tAjlaJ' ^k 4-jl^w31 j^a 

C^)3 ALaAi ^^3 ji 4 (jjjU-a]jp CjI^lj ^Jj Vy-aj U ^a &^q! 3 AjliJl ^^3 q>33jjj 

^A l jjjj J3j ,l^jl£^-a j^a pl^a.Vl (ji pUj^I Ij^un^l jl A3j^a ^jljLix« lj3aaJ SJjJtllj 4^j-kudjjjj 

4 fJt>j .Ajjl^Jl AdlfaJl ^jU^. AjIa^. Jj AJaLuUJ ^j^ujljjjj (Jftl WL La j^uSj .IaJjjuj &JjLoa Jjc- Sjji^imSf I 

.^jLujj ^Ji LLi^^ (j^ldaSJj pLjitjl (jjJ'Wj 4 ^JLtll ^Uii ASlS ^3 ^JlxalS 

(i ^I& U^ajk^A 4 L-ajA jj£^ 1 ^aA 4Aj£j3jpI£ Ad Laic- A&La^. ^^Aj LAjjIjjII Ajja^fV’ 4 (jjdLa^Jl ^jjjlpllj 
AjJaj^jiail djLjfljiJlj I^xjj jiaJl AxujLa-aJ 64 —iljjjc-a31j ^)J1 JLaC.lj lafl3 4 (jjj^*idjj 4^^"ij^C- 

lj];j-a31 t jjjj JjJt^ S^LJI ^jJC. 4Aj^3il C—fl^Ia Jjc-j . Jdasl ( ^Ic- ^Jxu-ail (jj3lii dlljj 4Lul3 

^jIa.jJ)] ^-axuj .A tu Vqrtll ^aA^jLtd (j3^1^)^31 Ai3 ^jjjLaJ dn-\, Ai^Vl (jl^- 0 4<—J^3a31 L> 

13a ^a AjAjja!! AxaLaVl ^3lj-a31 j^a ^kLL.djjjj .AijjJail ^VVl ^JLii ^3 a!a.1j La A3jjt-aj 

AjJj^-at Ajoai£ l^A)^ 3 aj (jl 4(j-al^. A^.jj 4(jiiAJ^a31 (j-a ^jl£ l^jJj 4 AdLiijjl£Ii l_Lu*JI jjjnVi il 

(jl 4 l^aLd Jst ^k 4 jy3j^>*-a31 ddtLdj_^Jl j)-a 6 UJi3 •^A r ‘ A Aj "^ -a 

.Llj^Il jiuj ^k (JjL S^aIc- ^^A ^Jjl£jl A ioad^Jl 

(jSLalj j)-a Adail {j*ajxl\ djVL-fl jjl Jaj 4(J ; ilaj Ijj f*J^^ t **^, w ^ (jjdaJjjJ (j^ij 

(i ^Ic-j A jnaAll ^IjWL ^gJaaua jjJ; -1i*-a djJA.j 4djl_jiuj ^>>11 Jaj Cj^c- Ladcj »Ldajl duxajlj d^UU ^Jiaj 


-( xi.jlAil-Li JJC- j ^jjj jilail t t jjj < Sjj-o'V i <_£ J3 Aj_jS dl^O 1 g La f. j^, jl LgJS Ajl^I j AjuloIj 
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ijjill! 4 S;jIa-a3I AjI^Cj (Jj-asJ j-oj£ <j£]j S;Lic. j-o^j Aj 2V L_>lill 

. 4 - ',J^ T 11 (jl£-cj! |jjib JU olj-S II (jliAiJaJ 

AjjJLa 4Jjl^x jJj ^}JC. ^luijjjjJ (_ja ip-a (jjj!)Lj JxJ Ic> (_£j-a LS^" ‘—^LAj 

AjjJ^JIj Al^lajl A \\ \“y Alxuluj ^3 A us^h A_a2 A-ojI^JI i u n -a^ A jjJ^g ^A 

Cij\£j . Ajjjll A l^fl31 ^Ixl] Cj-aJ3 IgjL 4 jU <j*a l,g.At.til Cluujj^l ^j3!j 4£-^)Jl jUaVl ILa (jAjJa 1.1a. 

^^Ic. pJajj ^»]aj 4(Jj_^la CjSj jjfl 4 Ua-j CjImuI J2 eJA djj^nA .all Ajj,!* 

4A£.lla31 4*L^V1 4A-Ja^^Ul Aj^JaLjll ^kjixllj 4<jj£Il 4<_£^laill Aw nL>ll ^ic- ^iLk^l jrtijJ 

^2 Li£lj JI)j La ^"^"ill ^ti\ tu^j (j^Jj »A_ic.lij31 A -> 1 1 »V 1 ^LuJl Cjjli]! AjljV ^uf^l (JaxJIj 

eJA C-iL-ca^Jlj A Oik^nll <jLpjIl ^jjc. SjIj^ui]! Jj3j lIijIj 4 ^j^aIujU g >ljg3 ,Ajj,1a31 pL^I ^J^^l 

— A_JC-lix-sall AH^Ia!! itr AjC.Ua^ 3I A^laLoU 4V^ -^11 4 qUi-aII— r 1 . «:l3jj 4S^1AA CjU^V 4 A1a1a31 

Ay nnVlj A_lal_a-a <Jijp La ^^1 4&J;liIl 4_j^aJl ^LjI AjLIaII jlfiVlj 4 Aj3j-*31 ^Iia]! ^^Ic. aJV-^13 


I jJ-lalill CjljLiL *Loj^jja Jjia'liAji ^ua*Jj .Al^laJi AjlxaLaJl 


Ij^aLLl 

S^laa. Cjl;j-> qn 


JaLwuil (Ja tlilijjl <■ sSj^a (Ja {j^iUIl S^.lj A L>Vij CjULa AjLLjj ^Ija AjuJoj Cjawjjj 

(jl ^.1 ^jL>"n,iij V 11 ob^j^ll La .^^C-LuiVl 

J^jA djliiS I^U-alaJl \A;^jx«L JjLuoII (j^a 4 (JaO£jjp djb|jjAj AjaLjljj£lj| ^iaLu]! jj^j 

dj miViaII jJj)‘n^ll jIjIaVI j&j 4Jj|^. jJj (^jlj jiw fnj c_j_^ia31 (j-a AjIiaII Ijiill 

4(jl_^. jLuiJ il^tijLkiJ 4jJUdjj3Jjl ^jLuJ ^3 ^A-fcll > (j^jlk.ti£)£ jj ^J^_jLai (JUfihJ (jjJ 

A m ‘ioaI I 1 ^ l n j'ab *. ^ 4^^1^3311 . n i - 1 i i..- ^ ^ 1<~- A \ \^ .’,' t ** i l l .^0^ 4 4 ^ ^ ij j j ^\__1 aL J 

.Ailaua <—_ji_^j1 cJ|3^ ^ 

^1x31 Ajj«lo fijJjg 4*^il^- JJJ c5*^b L3J^ < >LiLa LaijS AjjL^S]! CjIW Mill ji! L_ilalij (_^a CjL-ixajIl .Tij 

^3SV1 l,g J 4^3\111 mjj 4jV^331j AjLj^j^JI (_j-a iVuVli ^_5^31 4 -^joiIjaJI ojJjautJl 4 V^ A 'ij, 1 a j 

(jjj^La <■ fll£j IjjqII (JjUa] AjJuMI Cjjjull jjjI£jj\£j 4 4_Jjia]l CjVL- saj Cjjai l^3j^ 3I LjAj-all 

jjJiaJl ^x-axJI ^jJl 4 (_£^Jj-uV 1 ^j-tLiuijl^ ^jtij.Vqll A.k.kik.iil (j'^\ ^jm V4a11 L-jAJ-oU Aj£1a 31 ojjJal^Jlj .djl^Vj^Jl 
AjjJa 11 s-\\ jV l^3jjJa Ljajl . -j.hauJ 1 CjaJj AaL^A (j£ A_j3^0j (Jjjjoi 4A j^jljjl^l 

rr j t 4S^i^.Vl djl_^iui]l .\A.Uajlj AjLaJ jj£^ 1 (j-a lc.UIajl IjLuj jjl 1 ^ jj'i|g a ^jJaxJ 4 ^ j . ^Ic- 

jjdjljS jjc- CIjajI] 4AjjJ-Jl c_!ja^ (j-* VijH JT>a£ ^j 31 ^iuJI Jaxuj j 4^iUiMJ ±±w.A 

^jJaxj ^AiSk a\\j 4 JiaJlj 4SU^J1 V ^5^1 Ujj£ lWs l 4Jjflxi31 
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Jajfljjj \j ill LLjjJ^ | ^_ijI ^IiIuj 4_uuj^a ( ^Aj 4 A 1 A_ujj3a £-a Sjkj di*\ ill !jA ^j-4 

JlC-L l.iUj ^^JaLil! ^J! 4 jJ jj La£ <U\jIL djSj^j! ,^_i]l 4 JjJS ijjxj j£Li ;U^ SjLda^J £ ( ^^li<oJ! 

. Jj|^i jJj ( — L^aljJJ .^S^! 3 . 4 ^ 31 J^lgJ! dijJJ *Lijj 

cAdliuilj ;A_iJiA — d£Lj dijjlx si-i ^jJaj . 3 ^! 3 ^ajV! L-jL td^d 3 (j ^3 4l^-u^aj jjc. j \\.ajjj 3 ^ 

.!vLaLi jJjj c3iLia.V! (jli 4A_djdlj AxalxJl iA alj^.a!! 4_ic^)a]l djlilflil! I^*a Pj-all ^jJj Lade. 3^J~^3J 

^da^Jt life J idj *(jjj) •Aj.-m.a 4 4aSjJ^ 3 J& Djj^aj 4 ^Jjjkn 3^ajSc.! (jt ,1 xj 4_jU£] 1 lift djLij 

(jlUl Ai! 41 daau l(g daxj £-a SJjJ^JIj A .<nV41l djldo*dl ^jL-ad 4 "ua 4^)UuI] iLlflll jjfr djlc-ladl 3 ^ 
j^l 3* oUJ — iLj^la a iuilallj 4 *^1*3! cJj^- aJIujV! 3 ^*±1 jj^4’i]i ^ddLcJl 

:<3«jaV 1 ^jlj g^dlui gd dt£id! (>a»J ^ 

? j A (^yx 3_^3! Idj 4 QJ^» 

V^^-aj^aS]! ^jAuJI 4 JaW V 3 * o^adj hajjd ^vV4“n 3 d! 3 JL 4 II ^31*31 Lid 4 flj^~ 

?du-4 djUj^aJ ^gjIjJaxJl ^jL^aoIl 3 * sL^3! Lid 4 gft- 
?|^Lad! 3 ^ lM Lid t —d£ — 

4A-Ux^ajtJI jjdlj-4 3 ^ ^ ? 3 _?^ 3 dljS LlxS tdliA Ja :4_jiLj! Jc ^it L>j 3 d! 3*13lj 

^ iLad! (Jaj 3 d! ^laj]l 4 \ Hat.ojt l^j Jajj AijjJaU 

3 ! 4 4_ijj£I! A 4j4'-fcH aj^aaJ La ^lc-jlj dudd ^juj _^a$ I AjC^ 43! A_Lcl*Ji dililil]^ 

? 3 _^j^J jjjA I^-mijLoj jjjJi 4^11 j£ Uiliu >Ujm^ 4 lA^u » -it. » fiivu Sjak-^ 34 l^jl^ 

^A 34 aJLaIu}! ^ JjJ-d! Ia JjIajj -dJlxJI ^ALiidj jjk^nll S ■» Wq a \\ l^"n> ^L 4 <a31aijJI djJj 

J 3 ^l UJa dial! Ajd <aJal4 c_aUi£l mjV Lj!^ L\£^4 4 4_ra.j^j]!j ^^dl^al! 

oJaJj »*da l lm fljl 3^! jiil*J! !db Ljj^ -J 4Jj*j Idl 3laj jl — <3 jaj L 4 3^^ 4 A . 4 ]^ ^Jj ^I*II 

3 j<.^ dj lj 3 *d 3 jd! ^Jlxl! 3*1 !d! u» ^2 siic 4«dad^>!!j 4 j^^ld! 4 ^jjxd! oIa dj^jj^l 4 4 _j!omJ 

p^JaLill Jj oIajV!j dj^dd! 3 ^! J] 3 ^! 34 Vd 4<it djj^kjj >^W 1 ! jjj^J! <iiA*J! dslc-Ud! 3 ^^ n 

3 ) )ij A ^ \ k nil oJA Jaj-uj djj) JX IIS 3&i k ill 3 ! 1*)^ aj Sjlfl ^1! _J\ 4^23iill ^^JaLil! ^J! jl 4 ( ^Jjjfcj! 

Ajjdk li^Ia (juajju ^uaatd! 3^ 'j^^! A_iaa 1 3i^^d! 3^ 3^ ! * J 4- i.h’i ^tdoj d^-duj! LJUa 

. ^j 3 ki.J ^.aaIa]! Jdldl ^J! 3 j 1 jVn 3 i)^^! 3 ^ 4^L^V! ^Ic.j a ajdali ^ 1 *j 3j^4ill siLLl 

^JJ ^j^qn]! a^JLj ^ !j^ ^allj d^l! clfcH <d| -dj! 3 MJjLkJaj]!j IjA ^lijjV! (J 3 ^ 6 jAjj LaS 4 La <dljA 

La 3 J^dlI 4 A.k.kjj ^JJ ^kl! Sjic-V ijljxixu! 3^|j 6 ^ljj 3^^! ipLalxI! d T >JJ ^lda-<J! 

.djLajlxJ! 3 d] ^g W ‘^«a 3 ^ -\"S, La AjjI^ CJ^i? .^jlxli lajd^J! dIa ^-daj 1 dj^- - 3 ^^^^ Adau 

La d^J »d^ld! Uii^ dd-^ LaS Jalijjl d*-^^ 4 A Li<a‘i ^JJ A L>^i 3 ^ Lajlj i-uAJj 3 ^ ^J-dl 3^°^ 4 AJa\ m nj 
. A j ] y4‘i l n/k!l Jal4j]| L>4 k d 3 ' d^"^J L °d jj nil aJjxuj Vj ^LjajV! 3 ^]! <■ 4j> t >» ^utdia Jad 3 ^ ( ^ijj 

tdljA 3 ^J 'djLajla^J! d^-^V aJoj^Ia d^^J 3 ^ 4 Wa 3 ^d' CJ^A ^AiiSJ d:\jW \a 3 c. dia-J! 3 ^ ^1*3Ij 
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^ IaI^j ulibljjaJ I jjo-a ^5^ bS 4A_l<Aj IaI^j i Jj^\ ilabW \aW jj£j jt ^ (Jbjj jJab Lbb 

CjJjuIxjj! j_^Sj jt 4 - .jill t^Bj- Ja^31 ^jla. ^ -ab *—Aj-^ Ual^j jla 4£abl Ab^i bxuljat bjJCj 

bjt j^j ?b 1 1 j ill \ aL&a! Ja • c Bj V 6 b A in AJb^ ^a ^ikjj bjli 4 IjSAj . Ibjjb^ bujj-*b jt 1 brs Uj\ 1 ic 1 ^lc 
?blfljJ jjSt L-jjj ^y (j£ui±kM jlS 4 <jjS.t Aijjlaj IaI-Iaj-uj _A 4 ^}jSt > J Jalajll Ijjlaj 
4Sjj^_jola3! ^jjCj tLu^aj A-xaIxJI 4_uS]| AalS 4 1 mS ba .jp-jjbb! AjjA jlabaSU-a jbfljjJa biliA 

j-J^JI jjjJ*bl ^A g b lajlj iC-iftj]! jjj*S jbljii]l 4 jjSI] Ibjljli t£dl^l ^ jt (j*a|A^ ^£- 

Ajt ^)JC , {aT^I^ A ]\ jjfl muSj jbil jj^abbi jJiLbSiuibi jjruaj j^j (j-ajauj »*bb jjahjA^■ nj 
AlpAI j* jb^ L>* SJlaJj - Jjt V 4^SjjIj 4 jbbyi jj-ij-a j* ^j-k-aS iiaS ^alxll jLa&! b*ajt jS^j 

,^bl! ^jboil 

jjjjjI 4b ^juaS_uj jt La aL £CJjb g^^^joi (J^j jLJjlbl clWj fAxllj 0j;bl! jjU 41 lx A\y a ^ 4 Jy-^ 

jJ 1($be (jjSjxu jl£ aJUJ! l$ja (JjSSj 4 _jblL j$L jaJj *aJ Usj jj-aVl jjj»b Ja>u bbA 
S^jUa ^ JaSal _A bjaj Sba. jjSim dulS <. tnS jt ^ O^HJ «^bjj (JLjjcI jl ^JjljS U.^- ^ 

.AjsljJ) jt AaLjJ>j Ijj! (3^ AjccI^JI 1 flUk a IcjS jIjS.! jt 

pIaIc ^aJaJt ^ \^_j k nj AjjUall CjjljAJli . 1 iHS a ^Ixll UJ^ (j^ 6 (j^J 

V 4 djljjj^J^ g-Laxulj .t—fll tiujSV 1 4 " i.h jl t—fll kiujSVla ^li JA ^j>a JjjS ^JjU.h^ ^A A3^i3a3t 

Ajflj^jc-Vl aaISII cJSuj _^a electron ^jjjjS3 |"~a \ a jjlj <jjUa 4jjSt^lj l^jlj CjUjJ^JI 

jj*j jUc- tilliA (jjSj (jt (jjajja-ojl j>4j , ajjS jiauj ^1 c|U3rk Member 

jli Ja|^*-«a]l jc. Ija. Ijjxj ljJA.1 bli ,^_aljll L5^- bji A-^A 

g-^jj yb ^2 La A^j^iaj A^nlall A_j]Ha jjjljij ^^ 1~^gjjJa_^gJ 1 ^Ibil Ajjjj ’ l 2>A a 'b^ xy 

^^A 4 bj^ij 4Ai^ai>Jj dJAj ,CjbiJaja Ci^ia UuB l^jt £-a gUAxjl ^1 aat^ AjjjjUJI jba^b 

(J^^t 

^2 iJL^j Ljjj ?Ac^)aL<JI djLulSxyi j* AA\j-a 4 ^>^-t' ^-(, 5 -*^ l 5^ Ajbr- ^Ixll jlS bLa 4 jSIj 

?La ^jj ^ L-fl^au jt UJ c flj^ 4iiljj ^ ,l^SIxuj jt jS^j bjli S ciBluui 4 ^Jl*JI jc A_j^alSJ! lljjja-a 4 - n^jj 
>CjV 1 ^^V 1 ^ ( 3 ^bA ^3j (*-^Sjj 4j| < ;a2 . L a >h t ^ IAjj. ijjj Aj^j JS (jt biS-aj 

g 1 n"i l jjb g^joi cJS j^Sj jt jS*J Ija. SJjxJ Aibu-a ^J] Ij-alc. ja jjSj 4 jjjJa Cjij ( ^jJa-c (j^J 

AajjtxJI jb-sact j>4 Jai9 Jl^.!j jx-saC jl^bal Aiji^JI jc \ J bjla . A . n a I^jV 4SJjjiJ1 

^ jjSj jt jS<aJ 4 iuS jj^a j jc Ajua jjja.lc- ba-i*-at J.W a AjI^J Jic Ja.Ij J_A^t |^uS bjjcaj 
jl bjj (JjJaat baJj - A^b-c A l^ 1 la^ia 4 ( j£^si Jlbbit Aj^-j bbiuSI _A bb . j^S.1 L_fljjJa 

4 QiA aII ^jc jaai! AjJ 4Sjjb-c Aajj i^jlc j^j (j^ 4 j^l bjS^j V .t^ut iil]j L_aj*j 


. ^ajlAll . ) ^ ^ ^lc ^blS 4 (jh 
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Iajjj 4JjLaVl Jj Jjju 4ldi;j] Jjju jjt 1 nlr> 4(j£^1 4 Jjj Jj Jjasllj .jlS. iSj>3 i ^ gLoafl) 

. .‘Ul'V ^j-C ^luuJl ^gJJ JjJLJ 4^* . W II ^gjj p}S 

Cj9j ^ ddul CjIjI^L 4 m a CjIaIajI J] *j-all 4pk_pjj 4 <-jIu£ AjIjSI < a >L 3.1c. JafJailj tilliA <jl Lo£j 
4*^00 -J£ Jj^pau ^jS-aj 4 ^pc. LluS (j^aj Lau2j .La ^aic. *LouV (_ g jJall ^puS <jlS Lpj 4^^“ 

4 Ig l aflj AJajLi^ all ^2 1 xsr* \ ^ > ^~it i ^_-n .jjla*j ^LalxJl ^j-n li^M J Laj2 Lai . Jui-lp. ^j-n £ JujI 

. jLq]| JrkJa 4_^lp uJ l V] (_jSj ^L33l (j£ouS 

,*LoulS ^Ltllj dluuSlS Jj-la. lu;.l1V laSj^ ^ n*n AjV jut- <-jLSJ1 13a (jl 

l^ulc- (j_^Sj ^ull 4J1^J1 ^^Ic- 6 l 5^ t3-l^lj A Qyi-fc ^glc- (jlS 13] La Ai^al Ajjj^la -id V 4 4ulpuli 

JJOiaj (jlj 4 La ^glj 4 L 1 IJ (jl Li) <—iljjl 4 4pC.LlLlk.nl 4 - n^jp JOUJ 4 “OaLoUJ 4 <j 1 ji 4^1^11 ^ (jjSIl 

Jpjp ^311 4 JS \kiSapj ^ ^iSpall CjliLuli U-fllaJ tliiouSi LaJuc. ^glsc. 3p*.jps ^ 4 L>i» all e3& clLajA. .^hnj 

.U-fljJU (ji (JaWj La JrJaj 4 4ipual! 4id Jda (julull 

.culuSl! 13 a dladoa (j-a (jlS-a J£ ^ 4JjVl nLill Qplallj 4ijlxoxaIl 4^kJlj ^cujlull ,juj JJj3ll .him 
p LLjlS .duljjjl (^jc. dlUk-l AjILaJ J-UXJ 4 JU^m ^Lc. (jlS LkUUJ 4 Liikjjlj LuC- J-U*^ ^LukLM pJlC. (jlS 4\jJluiaj 

^3j^Ia i^joiJ J gLalc* Lat . ^j-a (j^ -4 ^-auxu-a jA La& ^jjUAUJ AjlxLa]! 

^04 4 Li 1 ■ ■' k /jj — ^jJajVl jjJau31 cJil.^a ^ull CjLJV! 4u£j-a31 dilulVlj djLJVl Jj]^j ^pc. 

Jpxau31 (—a nS> (.^^1 AujllkJajj ^^A cpluSil 13 a di^L-a ^j-a J^ljj ,cS33 J^p]l Au*J *—flLlu^l 

jjujija - JjAauIi ^j^jL-aj Aj&jJ\ (jC> (jjuauj pLta.Vl 4iLai& (£jixnj ^Ua.L/1 ^»JjLill ^aic. (jjj 

CjLuiaau-a3l ^ (L 5 ^J Alj^J 1 411)1^3^ all j£ ^juSx n ^u]l ^ 

4ijUoaoJl CuLaLlc- ^jc- ^jjlauj ^3Uilfl]l ^Laic- 4^_oiSsuj , djlujLoausV tj d:U <allS m3jj3a3I 

Ig hOiu ^u]l (^jS31j dLuxuaJl dulS Laujj . j;uS31 jl^ijVl da Igu j|Lu (ji (jjSI3 Jjaul ^ull 
dljjjjjjuj J] V UjU 4^133 jxu 13U .LaLau ^UaLjIj^l ^jAillS 'LSddL djlj^" 1 g i>j^j J-a*j ^^311 

jjpjl ( dauj (L5 £3 S^3a UJjJa jjjoC- ^Jul <j-a jjSi Vj 4^1 (-jLdS. (j-a <Lad Laoi JpSl PIGUtrinOS 

^3 AiLLuSl ^u ps3I! ^1*J1 ^ 4j_^J ^Idl j^juc-i 4 t ju3Llxll ^jj3a qii Ciaall ^ja-cajoi ^LLaiulj 

^2 4^SiLo 4j_^jSa]lj * UjJa31 p^aLoj ^jjjoj ^_uoa JjtJj . 4pjl.au JI jSpudajJJ d^puda ^5 ^jjpoxJl l ~j}3j1 

o^juSII d\uu)pJl ^Jc.j Ijp. Sjuio-aJl dluu^pJl pic-j 4 k-^lUll ^Jc.j dLajjjapJl ^Ljua] Laic- Lja^c- 4(JjVl 
1 \a LfchL^ < _p^jooa LaAjLuC-lj La^Uou]jJ — 4^]uda 43 jj3sj (J^La ^jjL 4jtpJpa CJ^J *1^- 

La 4 dJG3lj JjjxJI J^auxn (Jjk o3a jjli Ujkkia oJ^aL^a 4judJ ^j_ujd. 

^gjUl ^ k ki^H 4 i 11,jtj i \. .ij (_p_j-a'jM jpua 4_p^uU 4£.Lu] ^jjLLaJl ^pSl ajLuC-lj ^gjaSjjjol 

(j-a pL-al ^gJ] <2jjua3l (^l - . u tiildl ^ic.j A auilail ^ic. Lc-lo.oa S^lc-V Aijl^-a 


(_)jIko ^ j)^k\I i^_)i*-»L 4_Jsi_llLaj oVll ^jj (_)^&J C_lAXu 
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La£ 4 Aj flxuA oLajLual] jjc. 4^11 ^k 4 La ^ JJ <. aIjA a ja-ac jLuaJj (<JaLM ^Ic 

Aj^jaj AljLu-a3! 4ijjJajl oJA <—aIja! j-a Ij^Jj j\ . AsUaj SjLa£ 4 A. Aujjuts a 4AjxuLjJ AxaS A 4i 4 j,1jj 

^T-ULJ ^ jaJlc. 4—iifij 4 f£]\ AjjJaj Ajj(jjo£. j-a ^jLcJt Ij-aiLu AfljJt LjjJJ 4—Ll£ (Jja. U-A^S jjk n^l jA 

C_flj£ djLa_^l*-a]l ^hinn tCli]lj3l *jaJi <j3j .^llLajl*-a3l j-a AAj^^jau djUij tUL-a djlijlA a 

djljj La^JCj . AjjIjJ^ jla-J] ^j!jjj>*JI ^LuftVi j-a fjfiu n jl cLiaJl£ AjILj (_flu£-aj lL*.A La *^-ki] jfLaj 

*j-al] jfLaj AakjJ J] IjJtoJ djjljjl 1 CjA 4^'djLaJt ^a^,' 1 jLa (j^Lajj \ g jc. jUaj) i oJA 

?S^AUaI! eJA jj . . 1 ^ 1'1 jjJajjj ( ^k *^-aLLi^Vl AajIjjuiC. {JAj tlgjLI^j LaLa (J^afcj jl W*- 4 

f^Uail] Ij. 1 )trn-a cilliA jl 

dil&j^ .all ^hu 4&Liai] AxSijJl DjfiJI jA 4d>lLJlj Aji^Jl (j-a 4 Aajlj>»»ll j-a ^Uaill (j^j ^*1 jl£ 

Sjjl^-aj -JaaS A qjq-t 11 4 SuVi ^1x11 jV 4lgjLljJj l^-ajlc- £-a CjUjI£J 1 *JA Jj ULLaJlj CjLu^II j-a A t 

aI^j ,^1c. Akj]l (J-ajxuj (—iijjaj ijlSilVl l^jljjj ^jjll ai$J AAjU-ajl CjlbLoIlj AjjjjljI CjIjjIajJI aJ^J 

^Uaj L_iL ouSV A qfiA a IS^Ja Cjj_jJa 4^11} 4 jAj ta£ aj±i ^k (_£ja.Vl Ajcjill Jj AjjJajC- Aaajla. 

ajLuci Jc JJ JjUJlui 4i^l]j (j£ jj-Ja& .ljU^.1 ^3*^ ^y A ^ Jj (JJjjj jaJL^ ^ AjJa^Sj 

.AjS jt Ijjl <■ -illaj ^aJ j_^ lluiajV j^- 6 <—flLouSV U -0 

jjiaj j! 4^1aJlj ^vjLaa_i ^'4 JJ Lailc. 4^ ria (j^tA t»l j£.aj jlS lj] La A3jj*_j j£jj-u£-aj^j CjJ& 

(3^-^ La ^-a £TJj-a Ja. m n Sjjj«a 4 LjSjjs-a (JaaJ AiajjA. cAdilaJI LjSjjs-a 4. nt iiLiai L-uL-u^l 

2ojjjj «Ailai^]l eJA Jl c_3jj^jj ^k ^a^jjj^Saj^al j-a jj-aj^j ljjl£ jaiJI jliwVi (ja^jlfl]l j-a 4 ^ Vi^lj 

jjtjJalj AjI c. (jilaJ (_$LII 4Aiaj^A. ^gic AjjJ-a jjc. ^k ^g-uaflj 4 ":Ja.j La jlcjj-u flju£j 

>A1 j^> >all (^pajVl 
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JjV! 




illijic. (jl l- \y\ cilia ^JSs SjUII SJj^jI! 

.SjUII -U ^lill cJ^*^ SJjikjII ^jajjjillj 

(Jjj^.n£ba ^j.i 
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jjSn jj-aiJ! 


^-3 S-Lijl j-a > <~\ J-AJ ^ AAJJ 4(Jjdl Sj)jJ (J- A ^j d 4^Lm)J ^Jc* *4 jjiLl LaJUC- 4 C-LuuJl 

j_-a ^Ajlljt^ 4 jj .(j£j_uil)l ^jtil Jl p- ^ L.AJJ '-J N Q ^jti jJa jj)Sj 1 k*tijj ^j^ij) 1 tijJjS jJ ui (Jl I'S >n 

jl 4 jlldjj J Lull jj t hj Juj de 4ljujjla J 4diluj jl£ ^ 4 J& ^ ^>Ti ^Jl dila jIa_a1I 

jlda 4 a jli^aVI (X-3j-c jc. (jj'W jj 4 4i3jjjjjj 4 n,*irt ^a AjaIIxJ! d^IajII jfj-a ^a 4_iaJ»Jl a ><iu ^Jc- 

JjLill t ~4j m ‘ill jj m4nj 4 4-JLa.uJl j J l ajjj ^_a 4_i]lxJl dll ir4*j^a31 ^9j Jjjill Jjc. (jjuojuiII 4_ial^a 4_la j£.<gj 

L_±Ia ^_a A Li.ai.a11 4 jjail ^jLiaII ( ^_1c- 4 _flj_ujj jjJI CHiall ^si-uill ( ^_lc- jjiii 4"n^ 40 Ij^tII j-lij j3Il (JdtJi 

j.Will ^JjjjtiAll jjdVlj 4_j_jl_jJl 5j.W~i.a11 4_Aa11 <aJa_uiA]l L-iLla^Jl jaC. LjC. jjajAJj 

^JLx_* j 43 lau ^jill (jjiAuall *Lt_uil AajLall ^jjC. LjjjjlL Lojj jjj_^.La 4«ljljA. jjj jjlj J& 

LuJ oWa jJjj tjjlLa jA La (J»^j Loa taJj^ 

4<1uj jjaLa ^-il£jj j^jjj (j^ ^Lajj 5j^AOA ( ^jj*Jl \^ial (J£Iin <Ja11 4 jj■ aj~> (JLa. Lai 

(JDLJ1 (j^alla V — (JIall 4 qj 4^ jl 4^?!^ Ig-J ^luJa ij£a£ 4jUajVl jc. Ijjxj <Iilala jjc- jjlgl 4 u^Vna 

^j3jj ^^1 Jj3 La II ^j-a (j^a *Ja3l cdlj 4 (jjjjJ ^)dLuJ 4 -uq <all 

\$ .U^L 1 j) -QJ> cJ^^- ^ 4 ^Lojd. lie- (j-a LbJl^j J jdaj La-a ^IViuil AjLo^JI 

J\ sWa a jal^Ji (Jj^Ti ^1^. 4 l(j 41^ 4^1_)dl]lj (jjj-ojoiII IdS jl Laa .Ai^aj *jjlc (j.h.a1. &1a] S^uJ! j-a 

A qj* l y U^pl jd jill 4 ^-oaJI£ 4_^Ajla pLajjJl jdJj »jLul A. j^ll ^Jj jllau 4 i Lad-a 

.^jjj^all Aida]! jlj^J^lj C__i\ llj <ilul£ 4 ^>^3^ Adaill 4-uad^JI ^liujj ,dljJjl3l 

A d t (JdJl cilLi 4-ia ^_l'LLu ^1 \ ^ t »q 1 4£JjoJIj ^IuvLli Ijdj-c cIjJAjjI ^_ij 1 l *~\ ill eJA 4 _jjj j£Jj 

4 (_)jj-o1lij1 j. W \ \ ^ i-\ 4 Ifrjlil 1 1 ill jjjul jjjj jl Lo3 . c-IauJI ^ Laj-a ^_ij1 AjaI£^)]1 ^k^jacJl jpa 

AjuiV jjj '^^1 SjjA-a (^>wj V i Cy^ 3t ~i Jj dDLi3! jLuVI ^Jok-aliail 

.g.I ai.iJI jd ^ LiLin.a 4.',^~i^ l n/iA jJjj A aT\a jjj 4 daV 1 ^tiAt.’kJ 1 

^-x«l (^311 dUa^Ul oilA J (j-wjjuuJ jj ^dlxu ^AjIj 4 JLil^l (j>^n ») ,Jj 

^jjc- 4_ijLaJl C-Jdall 1 g j£j 4 _jJj 4e-tLi31 Jj ,3^lj Jj hn 4pJaiJj . l^axul lgj'lr- 


Ld 4 j^jjl j-4 Ij_^ 14 4^31^1 JiVl J 4_j^i*Jl j,$ hj 44 gn^ill 4 aLl (JaawJI ‘dua 4dljLaxa]i 

.^Laxa]! ^jjC. ^Vjjl SjUa^a] i U^ 

^JtaVl^H (Jl£dVl P b 4 4_i^ald dldjS ^ Jldui filjdal llij 4 jjlxll lie- 4(JiulS?l J C^lliAj 


^-9 £ ^j-9 ^Jli^^.'^l ^ 4_lL^j 4_iiJui (_l! 3 (Jl * tn OJ-Iai1_1x AJlaJ=l& £ y.1. 1 ^ nl^i £ ^-1 [LaA CJj^C. 4J3l^al j» i > 1^3 cjll \<h- 

_4_i3^iill 4-Uj wll ^oUll 4ji.Luill 4g -^ll 

L j^_k-e=C. (J-A3 A' ul (jjjjlxi 4 1 .a nl.a~C, &.1» 1 c-1 A {_£__} ^ •0*4^1 ‘ ^-«»\l 1—xal £ (_£_^ 1-a^ll i 1 (J-^3 A\ n) (_jjl 3 M 4_i O j ^1^ £4 l\ ^a^i9l_\ 

.^jlail-Jldl 

_ 1 .*1 \r% (jLa^kjlj ^Alul^aiij ^yx nil I 4^J - 
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jjbjjoj Ijaj IJjjuj . ^ aja\ i^ai aj <jJhj^U jjjAVnuAN £_aJ £_a Jlaul CjUIuaa JJ LjIuj J-ujjj 

jc. jj\ ^jIjIa_lcJI ^lAj]I oIajL~^ 1 *Jajj CjIjjS £a C-Jjllu CjIjjS - djl^Uxu]! Tx-iji >^i a jjA 

^jjll 4 jjJ^allil AlxujJ ^IjjJaVi ^j^*>Jaj I&jJaj 4 4!iaL-^j SJjIj LiJjlxu (JLi^. ^ , u dljA 4 4iljj£jj3l 

^j^j jaJ ^lAjj3I (jA ^ 13lA ^3 (jkQXJ ^i3l a31 jjC. CjljLjjj j>~ii n 

JIa^ (jjili JjIjS jUa.1 tljjj]! Jjj& Ji& ^ 4(j^ajVl (jj 

jJUJl j-a (JjIjVI (jdjJJ J*x«a liili .dU^JI 4-i3 CjI^U (jl£^Jl 4 jjSJl j£j-c ^A 4 lui^ jjj 

^L^-4 ^jljixll ^liiojl I>1 a j)A -Ia£3 l^-IT.k^3 IxJ^A (jt ljlj*.jJ ijjlcj 4 IjjCj 4l3jrWj 4 Ijjjaj 4 V Iaxu ijjlxuj i^ISjoJi 
4 (JJjlk.kUj£ jj ^ajlxjj ( ^3 tillJ (J^UjjJJJJj 4 jiAl~> ^3 4^3dJ LajfiJjjjJ 4 dliOlJjS IjJuLoj - 4_uJ^La <AJj^ (JL^. - ^ ^ ‘ 11 ^ 

(j] A^JV! tlJla 4^JUJi lift *—al^la! CjJJa. 1,1a. ojj* kn <*_LILj — J'uuoiil ^ ^gjliiJaM (jUS]i 4<iljj (jjlj> j£j 

.^La_Jujjlj l,g j 3 Ijjjlutj jt j£Aj 

jl *Ja 3I ^glc. (j-a 4 11 j£j-c ^A AjiLajji3i j)^ l k n^> AjJJ jf 4 (J. 1 k S\\ ^1 jl 4 UaJg^a g. Ijjojj 

(jjaaJlj 4 (JIj^ 1 gLuJ aAjsla ^ AuiujjJI ^^Ic. cLiauj Ls t^lU^a . Uulalj JJa-a ^jlau c 

^ l)j j -= a l£^ ojjk^i) 4(jaJ .4 _jjIjJo*JI ^)£j (Ja*Ji ii!3j£ 4^ljikJI a fij£j UiSa ^L^xkj lIl^j 

4^ Sjj)k^aj LcSj .liik-uj-aj 4 ^rj~s k^nll ( ^S ^-Auijj i ill 

. (^^Sj g- LauJI ^3 4Jajl^^JI ^jj^Ak.tijj ^yjljjl (_j|3 4 ulj^r k uJJ 4 - ^laxllj 

4<J^i^J|— k^i^kll LS^~ L3j3 ^ jlc. U-flSj IjI 

jfk jullj 4l*jJa iljju <jji lAjuj$\ Ijij cJ^ l ^ , j-a>^i CjC^jCjj AS^SS^ Ij 4 ‘IjjliirfV lj 

jl 44_i3|^i^. Ub^lij A ^hiSfl dul£ ,A^Jaj£j ^>UaJ ^>u^Ia lAjjJiuli CjIawiLujVIj 

Jajln^ll (jl jjjA-aiU 4^_>iaj5U ^jiwu ^Jj 4 jJuj Lc£ 4 Uu^. ^^’Vi') Lula 4 <ja1& j! ^4_ijjJ 

, A \'a i'a-\ ' l ^ 1 \ a l 

4 ) 4<JjoJ <lAXJjt (.JiS 4 I C-li. 4 4 t J_^L^J 1 ^ k ^3 Ajuj$\ pj JJ 

4 ^ic- 1 lwj'q ti 4(jljj*uVt Jj)Wli Sj3 i aA Jj'lujj 4 (jlSk uk ii ^liij . ^^ 4 ^_ux3Aaj 

^^kJj^J jju (jj ^£J1 jj)^l^iLa-j 4 Cj3j]1 4^11 J JiIaj .A uUiS31 A jjJAaII ^j ^ijjl (jol.Ijiuu 

_j. .oilk.nl Jl^3 . (JIa, Aj! ^lc- \j^k jam jjSJj . jjjk nj. Vqllj ^j^UajoU^JIj Aijjjt^J! A xhJAaII CjUjISJ! i " ^ ~i n. ,-lj ^4 _jojjLoj1 
(Jjjia 4- nlk^i 4ii > n (JjS 4(_Ji]l .*^31^31 ^ja ^-)j 3 jj . l A lk. n J Jjj^JI 

jsUjII jA <Hj|j1uj j*j Ijxllsl (jj^JI - jjl^Jl IajIc. 4 ) ^ A * ^Ic. Sjjj ^ IjjIa jl£jaixuji3! g-ljVi 

^ «lxia &jjjj~^Aj^ kn jA Jk^! j^J j-> >n jL Jaa^ilj 


^ I — \ 1 *i *_ 

When Jesus Come, the Com Mothers went ;Ij^> Ij^ ut“l Cf- SA t^l ujS (> jjjSII iilli»-° 

Marc -^j»J J-^lj .Joe S. Sando-5 Ftieblo Nations j tRamon guttierrez-5 Away 

^_Li£ 4_a i i , -j iTrudy Grifin-Pearce d Earth Is My Mother, Sky Is My Father dlUs, j Angelico Chavez j Simmons 

f 1 ^ i n\ l ^p-v 1 ^ k\ I ^ t hA 
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j)^jjJ 4 Laic ^joiC ( ^jj! -1*-Jj . 11 l^-i-ia3j CiL-salj jj\ ]^ia^ i (_j£l3j . _jjjAa!J 

j£j-c jSoij ^331 4 _^.Luj 3! ^_g (^ya A j^jIjjISj! CjjJaJj-uj iAilcL-^ ‘LojULa <_£jxu ^Jfl31 Sjl&j 

. A ilir a ^oJj ^_i3l I^jIcL-jjJ 4 ^jnj.Vqll 4^g^l ijxa 

^Jj-a 4uljaal l^Ajalj <,Jai_jJajjj J-Iajj iSS* U^ IjC-JJJj-h X> ^31 <j*a i^} IjISuI tjj 

jialj llj^ 4 ui Jjc. A 4)^ (jl Cfi-A-} -^jj U i "" A. jjjoU 4 -A* l ^A O^J * 

>p LouJ l ^ J ■ nVll A flljA a la^Ja i^IUa (jJj 4 (jjAlja.^ (j^jUaia (j*a ^1x31 ^Jj 

(Ja^)]t Lo^jjjj>rVn t JpJUa. p\jj (jjji3l 4 (jli 4 i; _ 5 -w^] 1 djljj ^j£.VI V^js 

^jL-caSjj ^i3! <£jjia3! 4.nmi Sjlj.^31 ^£13! Uiajl (jilj£j£3i ^JjjIa ^g.Ak.kUj *^jVl JjVI 

,4_jljIjV3 4_jjJ ^>i£Vl 4_il£3i ^ Jlaadi 4_j_^x3I <JjJ ^li-sajj »JUwi3! ^Vtli 44 - Jaa31 (Jjai I^jS 

J)j3j-<k3!j 4^T kkull <Jjl£3lj 4 (Jim'S liA Xillj 4JJJS3I (jliXi3lj 4.iC^)Jlj 4J-A^SM 4_J^31j 4 ^ Vni31 Lkiaj 1 lilllAj 

(JS (JHAuill \friucJ JjXJ ^1 Sjj£3lj 4&pUax3!j 4 4_jlax3!j 4 4_u3i3lj 4 4 _jJU^ 31 liljjpll 4 _JjjJj 4^Aa31 g.Lmilkj 4 *Ui13 

jl (jl C&J * jljll djjjLaxu]! 4jljxj ^3a i J_^ujV 3 A^J\ .r-lb^a 

. p UuJi ^jJC- UjIj^C. Iajjxjj 4 ^4—jIjjIj -LJj^3^ I a > ^ 4 ^-LA^a 

Jja. ^UajVl ja-ij (_>> -(JJ^ <Jj|) (j^ UJ^' (Xy ^ J! J] V 

!^J 4 ^j'Uj-uV l Jxj3 SjILojI I^jjJja.1 ^j3I 44jjJa3Ij A aj la31 dj\il^3\ ijA (_^&J^3I JJjkJI j& 

4^jIaj£ 4o^jir k si 4^jl&j)rt^ a {_ j >ui31 ^ya p 3aJJ ijj^l^ 4 AjIjj33 .4_jjjjl 3I 4_i-alAjl ^AjI^SiIj ^jj3 k si \ 

r^ilojxu J44 7^ \ k r^j k ki ^^31 AjjX 13 ^jk^lll (JjjJa3l ^3 ^31 (jjj ^ 4 (jjl3a j lk.k t^ j 

4_jUja^Jlj (JIjaJI i^ c ' g-^ 1 j" u 1 4.AfrAJ ^jhiai£-a 4 Sjsil 4 ^ A £ \ ^lc 4 4^jJjtJj 

J) 4_j_^iaJI ^ Djj_^3l Cjj! 4 gj^ Ja^.V J)l^3U AjjUII oJA ^ 4_jw_jJl (jlSj ,&J^La3l diU^yi 

qa S/^u UJJ^J k ^tjc-jl J3 a \\ Uujj AX ) £,[&. LjIxuj! (jc- 

. liiAC- tiLjoXJi ^Jc. S^LU31 c1j1jVj 31 jl 4~*Vl^lj .LaUu (jl£ Ia£ ^JA.1 C-^jXU (JS (j£3j 4 (jjjjliuji 

jj| ^£jxkiS-ajxi3l ^£3 4j31j 33 4^s3aiw fiJjjSk.j ^ijiSi (jq^nkn (J;ij_^3j£3! JliS 

jA4 dil> jalflj lj)k n3^ 13J (jV 3 3 ^ij J] 'l^-j Ijj! IjxJi J^jA 

(j;iC-lj ^UJi JJ ^)iai3l ^jc. 4,-fcj 1^ £ja 4^Jj; j'n^j ^itHuj 

CjISj^ .ftllj u ^ycui 4J1)IjjC. 4~* A*l Hkkii 4 \ £j J6^\ ^g.Ak.k] ^j3l c1±j^a_ 3I jAxiij j x-cj 

A\ k n ijlj C-5^ L>° ^ 4 ^ 4 u <-'i“) 4 " ^ jjij 4 oJjJ^ oUs ^aJ J^3 . Clilji Jaflil Ajjl^S l3i 

O-^Vl O 11 -^ ^ n^-ft 4 - ’ 4 jjjjaIj 4_uJaA ^Sj (J j - sa ^ Ajli 4V3 -ajjj Jj-^j^- (J^3 4_2ljx1a3! 

4JIaa. 4- )\k 11 ) ojljn^] ^131 4(j;jji3l jM*> a\\ 4_j£jSJ ^-aLJ ^jaXoS 4CliUlut jjVI ^JJa-a ^3 4 <j^jo3I 

jjj ^Jc- AjjIjJJ 4_l3ajjj-a-a Jjl AjjS ^jl^ k a (_j^3j 4 ^3UtJI ^Jaat a\ AjjuuJIj 3jjj»u 4 4_i3j)C.j 

vlu\£ 4(jjjSij LaS 4 jJxkJI (jV 4_jLkJa^JI ^3 ^ !jh^ 4 -^i>? , 




a Laj-U l- 
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4 4_uJa& ljj» is*tj Jjlj \a Jj JjSlj ^\j* ><a 

jjj-a (J^aAJ dilj^Lui * ^aIima jLq CJ^J • ^3^-uJ ^\jf S^j\ n^ll L_uj^iJjj SjJ* J^\ (jLux^JI 

**1^11 (JLc&l ^3 SJ&Lui^ftH jxujjSJjT (jluj cJl^J (JfljJ JUi laJ^J djt^lsl^j 4^3\Vnii ^ja AjjJQA .o CjIJjuaj plij 
j\£st$\ (j^a*J r^^itlluj <j«4 ^Jjlali J)Uaj <-lij\£ 4 _iaa1 jj£V 1 ^LJl '—fli Jai£l (Jja£ula 3I ,j-<a (jl£ (j£Ij 
—S.1-k"^Ii CjLVjitj IjjjjI (J£ (ja pUJc. (ja A n> s-iC. CjI£jjoi ^^3 &JAJA i^jjiJj pLjjfl]! ^1x1 liaC. jj^SH 

^ iJ' 4 _)ijj Jjlj^lj 4 4j£iJ (J^ulAj 4 Cj^Jjj£ difijll (JJjja (jkQA,lj 

• JLW cj4r3 ‘C^W (jj3 UJ^J t(sih •{,?' *L?b 4 gr*^ J%^ 
jilLJ! (jjjialjj tsjc-j]! jlyaL i_ijjJ <_ji (jjjjxuj ixO LV*^ L>* (Jjjj4^ (j^lajiSfl *Y$* (j^ 4 aauj 

(Jjlxa^llj 4 <j;j^£1I j}\ •>qi S AJ 4jro^trnli AjjLJI djLL<aljj^]!j 4(jjjji]i jil->Ja4_jjJa^xli 

^LjVl (Jjiaj Cm, 4^lxli Jijlaj .^tjjV^-J ^Jle (jd3jl& jxiUjSJjI (jLwj J_^iA 4 4_*^al£ 
cOje. (jl a i Aj 4(j^ljpll J] ^JlaJl ij^a3jJ ^^£1 4_ujjilali 4 _jj 3 (jjx a-sVi 1jjI£ 4JjJa. (j-d j>^a3J ^ 

J)£j-c _jlix]l Uj l i£j 4j^)ii]| 4 ^Lui £SL 4-^jJalAll ^3 Lc£ 

(jj JUj 4" n^fc dl^J [a ^l& — ^)£.I (jj£ J] 4(j^Jjj]l 4- j£I\£ 4 £jjII 4_jkj J\ 4 jiLumJ! JjiJ llA .4 AV^j 

.<1ia] 1 4"J] Ja^jj (jSjau 4(jjjllijja\£]i jt t4_ijL^_ujl CjUj\£]I 

4g-Loxullj ^Jj C-Jiujl ^Jj laSfl |cJj^” 4 4_u^j^J^]l 4Jaj|^)Il (Jt^iTi 

4_jl£i {_}£] SJ^Ij AiUa 4 Ajj-\ mW 4jujV 1 (JlLS^ - ^ L5^} A^jjJa^\ ^ja 4jjt_uxJi CjlaUa]! J)£jj 4_uJx£ 

(jjjVi L3^lA 4 4jflaVi 4 ajjV 1 CjlAlajVi ^lij ( Xaaaj Cjflj] jj\ nmli Jjc-j ,4l*«aj^JI 

.A SLa Sjjauj 44 JIj 4(jljJau (J£ Ij 4i_jjWll j-ca.V 4 4_j^xl] > ^lV Ij 4(JLajjali 

t t -I m OJ Jajjjj J^j »^ g“i i ij 4 <«1 j13JIj ^4_i3^ii3i ill (^ja ^j. hauJ 1 

4^IjjV1 4 4 t j£|j£]| 4<—jljlj ; iaJ! 4^1 »^jhr> ^jUixy 

^IjjSflj c> C5^ J djl^LjAi]! (jlfl 4 4^n»ll (jA Ja,|j ^JmjxxH )jj 4jj cJ^J 

40a3ij ^c-JaUI! 4oJj_^i]|j SjlpJ! iSj^ 4 ^£i]l c-LcjoiIIj ^IIjV I I^jjljj 4JI^ ^3 C5^ 0^ c 

4_jJj^J'i J6^ (jlaau 4 ^ (j-ft lg£j^J 4ijjj]| 4^aljj]| di^jj . nillj jjJj 

4iuall ja-caC. J£j . ^uaS^jlli .Ja±*Jaj ^Uaj ^aJl& ^3 

^ Vi 4 ^jdjalaJlj 4lAjLjajJxul 4.di^jjJoC.j »SJte a 4_lcjA ^^3 A3Jj 1 J.W a l*3j-a j 

(jjJjJ 4(jjj3 ^b;Vi c£Hj 4 4Infill .4 Ajlmll 4_iioii3l 4 _JI^J!j 4.luilxail di3jll ^3 

4(jj^jjJjj {jjjj1 4 l^ afljj S ^J)^ 4 > ^>~3 jj 44_jla*JI 4 >^n4jj 4 4 k^nVjj 4&ia^luJl 4 >^n4j 

4^Jla 3I (jJJjflia tilU^3 . (JjjJnli ^ ILij (jjlau LiJic. 4_*-ia\£ji ^£ua^j& (jjjJa^jiiS ijitjJ tj^a 

4 Jjx^l (Jji a") Sjl&V (_^a3jll a (__)C.j .djljJlj pljjVjj 4djlj|_jj^l^ 4 a 31 4jjo-a£. 4^tJ^]| 


^■1 j^i" ^ gJlk=».X> jk3l t^lj^il .IjjSil j^ ^ Ajjjli asU b i a . ,-!} ^Alfonso OrtizThe Tewa World- 

11 jn\^j3Ajj 
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4 Jail! Jc. IJaal^j (jl (jjlaL 4<jlajVL A-ualij! jjljj]) £-a jP-tL! J <■ -ij'v 

.^Uaj (jj*i ^JLt!! t^lj4J La.lic. CjJaj i J]l — Ja-a £-iJj J-^ 4l1\J a ojVj - A-liJajjeJI 

(Jj>^iliojl jUaj pL)j La JJ Jaj]lj . Lilaa* 4_La J£l <^J! (j-J! jP-jj] ^ ^ ^ !^A 

jjjir") (jjJ Jia. JJ Ja. (j - * J-Lj Ajs-aljj ,^L*-aS l-J&au J-aS 4-lttJ .la. JJ <xaflj jA alaaJ! jp-lflajj 4_1 a.1aJ! 

» Jilm*a3l La SjjjJ QjJj)»-iui VJ ^J! jjj-oaJajjj ^jjjj-oj J £-aj .ajaa^ Aa^l JJ 

. (jj£]! laftJa J (jj£jlwJ jkgjj Ajxn Jl^a ^ (jj^jjjjij V IjJ! JJj 

(jliJ! JjIj! (j^a Jj£] 1 l-fl^La. Jc. 4^-a^Jl JjlgJ! j£Jj *AflLi Jjj^ji-a (jj£]l Jj-aiyj! Jc. 4Ja9\a^a]lj 
.^(gMtflj! j^a JJj ^Jljc-I ^a LaLs (jJ—tila.jJa3) Jc. Jjjlil IjJliiij iljjtj A n J1 ^$*i<aIVil JJll J IjJtSj 

(Jj (j^a p1 l si \)j p!Jjjoi JajJlj ^joifijl ^jj* n^nj (jj! 4Lajj£]l ja^^a AaL^fl]! ^JULa* <jaj (j^J 

.jLijJI (jjJa^-a 4^aS^I jja (jc A1.L l^ae- (jj^*J Jlaul (jj-alLj ^jjau-a ^a-^iaja ^jkujjj 4(jj.ikjV! JJ 

4^^l£ Sj^Luj Ljaj^c jjj . JjxuVjj 4 JjjJ! p Lalia]l ^a (jjjj'S mj LLiJj 

. ^ ^ ^ ‘ i’J]Q Li ^ )^k J JjL^ djl k V]J 

.p\M\ ^y a ( a^_i ^jua ^jj)lAa-j 4p\jJyill pLaJ& pl^ 4 sjjj£ A^Jj L-jj) lILa 

aJjSI] Jjluijji AjjLt-aj 4ajL]l Jj-aj-ia AaiLuJlj Aja^j^ajl di\ t*>ill *A3 Jj Ajjij-La]l djljjljjll jJj^S Ljajl (jJALaj 
(_jilaj 4 —SIjj-u sljj ^jl ^gJaJ ^i ( A_!Jjai] pjjJall A&jjoj 4J-aJl dulaJI AjUailj 

^jjjt-iJaj IjjlS Qnjljjja]! L)^ 4 nuill j- ,|n L5~^ A_^akj^ajl Aj^LaJt ^^al^-ua AjlaS -j-Lgjl dulS 

4pj_^a^]l AjI£j1j£j fcAjjUJj <jl£jij£j 4&JC.U-ia]l ^-a 4j_£jLia-^l In-ailL La ^jj La] L-uL^ul 

,dj|jL]i L.'i’n l^jj ^jjjo hi all <Jj4i CjLijJaljj]! ^sic. Ijla. aja ^ .i^a <. jfl^~p\3jj]l Aj1£jIj£j 

ijlja-a ill ...a] ^\ 4<1jIj Himu] Aij*^a]l (j! ojfij U_^J^ ^ 4 LjJaa^ pLjaail pLalc- Sic* (j^Ii (jl£ 

(jl£ (j^- *AjuiJa]l ^Ic- ^jJ^iaiMj Juljj Lulaj 4^ajj La p^^jl Jj 4 t _ 5 -ilaLa]) ^ja> 

L_ila 12$ .pLalxl] Aj-uu]Ij J&JA ^lliA ^1 Alii 4<j^i]i <Jja. jj«1j jj-ajj2lJji (jLa ^Jlp 

\l$] ^lk-ajj ,^j^a]l Aajj A_La ^jj |);^a-a Lti_^a illllA (jj iljlilt bjfcsW 4Aafuu]i ^jC 4_^aliJi Ajj^uj 4 ^jjl”)./,\ij 
plaj ^Ic- AJaaW a\\ ^Jlx]l L^iJ] AJaSl^k a\\ ^jj-usaSja (jl£ .r^JUac. jUa! 

^lc* Jc.Lal ^^11! l^lli UJUL>^ L fl .)^ Ij^alaUJ ^^£3 (jaj-aV^ (j^j] Jj (jjtj Jl£ pLalxJ) (jli 4^aAjlSii 

JUJ! i^IuiLoj 

44** nL n ^a_ujl Aj3c. JJal c.5*^^ (jl^ai! (jj£j J (jS-aj 4 Aa^jjlSjl ^IaAjI (jJ^i A un'iiLj 

LhliatA ^jjajLjafl]! CS^ 1 Lea HjLai£]! Aa3 CuxujSI (jjl 4-luilLall |jl£-a]l j&> 4A_iJjlJI j£at a jjj 


^JLall (jjjJal] jjLi'-k jllj-aVi _^J 4 ^]\ JJ! (Jj)^JJ 


jf 1 C)Jl I 4 l-k i~o ^"lUs jl^ (~*\ \\ 4^ W i~o ^t_jJ _ \l di /,0 ^_j-a ^ ^ ^ niLml f -k*ii^ 

^ I 4 < ^, ^“\ c ^ )i n-v 1 1 ^\l i n 

.Complexity, Entropy and the physics of Information, edited by Wojciech Zurek yj cjLjkJI ^bya jtSlf j y,-j=J ^3 -t 
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A l uflj £J3 ja 3I -d jjjlS LajjIs 4\jj 3 ljj!ih JjJA y> >n QlS jlj . qIauj'^H QjI a\\ ASIuj 

4 \ >\S 


LjjAUa n a!I j ^jajaV! (Jaj! t < —JLt^aj <_£. 1 a ^Jc-j 4^jJaQjJ! (jj'tVil I3 a CjJa. Jj-cj 

fj\ l&jj-sajj 11 Ajl ddjaj <j£]j .JaaJj j!i£! 4 -fc 1 l nt It,,Ai ^3 ^ia. I^IJajxhV 4 inilnN jjjuJ JjJLi-c 4^1il 

Ja ^Usui! j.^>ja.^j 1 j AhVuni AwjaUa ^jmjj djjjJa LaJjc- 4jj^! AiaImj CjUuLIa 

.{JUJI 

4^1_^Jij 4 <—iJjII (j-4 c-iajj pLa 1*JI (jual^J 4(jj£]i Alajj^ £_Gaj] jp£! A-jjl >AiJjjla (jc- ^^ij 

(jx (jj£dj c-^joi (J£ <jl (jj^uixJl (jjd3l Aj^j (jjjfijA 4 AjjojLuj 1 j^-aUc- pLaIIj 4jLil!j 

jSjj ^j]I 4^a£Ji ^a Ca^j!! Ha 6 jji jj] JUj La l^u£j . (jW^b JL^_a ^ asLUIj aL£]I Jclij 

(j-4 Ail ^Jj La£ 4 jjSJj iAjjil! Qjj CjLuxuaJi idlluij aLjUL asjsjII &dA 

JLJI Aujaj V Cy *~Ajjjlajil AujjjuJI ^LjjaJI ^Jlc.~4 .\\^W iSj^ >^11 LiaIIc. (jjjal^l j>A Vi>»j <j! yjjjjjJaJI 
CjLflx-a .iVn Ja£3 jj^lL LaJjc-j i A 1 a~W a diVL^, AjjIIa ^3 Ajjlaj 4 ^^ • < j-4j-«S3I 

^3 ill Qa t^Sjjjjj (jTi n lh'SjS JILia! Qa 4 1 (j-aju ji) ill AiaS jt ^-kJa^llS 

(jC. 4 A^j£I] jLja-c]l AjjjolaII Ajaaljjjj CjLajtjJI oJA A_jj xH ^I 4^jjjj-aVl 

bj£c jjlflc .1 4jJlxi] ^-axmIaL 4*La1xJ 1 ^jl ^3 ^ (jf ^VjA Jfljjtjj . jjlxujVl 4 ^^. Ajjla-« 

j£l\ Aj^Iaj ^jli 4ASUaIjj a3j£]1 Jc. Sjilc- 44^JJ ^J}^JI lift cjLjaj U>Jjc-j ^CliLajiauJI jA 

4 iilj!j£]l ^j*iA a 4 4 jU> (Ja. (JljyA 4 *-^ jl£aV! (Ji-A 3 (j^J »Aj-> n~kill 1 4 j-a ^j^nlATi ^jl 

4 - 3aJJ V ASjjIaj f£l\ Ajjlaj Ac-Lu-a ajlc-j aj^LAjj tiLjjjj (Jjl^j <^3tllMi ^^3 
^3 j (J£jou Ld£ 4 diLi^ljjJlIi ^3 CLi^_lS1 j.V «o“n 1 1 jaj 

Cj'uJaljjJi ^IaIc- (j! Ajjj C-b^ a tie'll CjV jIxaJI (j^aju Jx Ija. 4 - \x >^11 jja (jl£ 4 l jjl 1 g_iA ^-jj-ula ^\j 1 

4 ^jII 4_jljlS diJj^i ^g- A i.iiJ (jlS La Ija. 1 •^’’i k ti\ !^Ja^^jjjoa (^V^fLiJj ^LojjLIujj ijj-cjjj ij_^3 (JLIaI (_j^» 

(j1aj 3 U^ia \jj l£ t!ji^_i .^lluij *—iuS aSa^.'vLaj Ajjljjjj& jljcJ (JjojvLuiJ CjVjU-a]'' 

(JaC Jj! (jA 1 i 1 A^jjjil Cijl£j ,j|jcVl (j-* Ajj1jjjj& Juj'vLoj ^iSjjJ 4^JA^ tC-lUulj^Ji 

4 _a^jj SJte a UalAj! JjJ (j^Jj bjAUia A JaJ> n ) j-lij 4 ^^! 4 AujjjjjaII CjV-^1*-a]^ ^AxiU La 4 ^^. 

JjSja ^3 4 Cj'l_iiJaljjJi g, La1x 3 . Jj! JslJI jjjjLj 4 1 4_uj2 Cj3j Jjaj . AajIjl.^tJ ' jjx Lajaiaj L^t-a tjai .-nj 

jjjUl c£j!j! 4 JA ^A 4^AjJaLlA] Au3^Ljla3I CjLjI^aII J^La. 4 _ja (jjj h n 4 Ajla^Jl djLuil^^II ^jjjaV^ 

^Ic. Lajj Jjujj-uI La c^AUa 4 't\-\ ^Uaj Jjaj djl^j a^ i 1 ol .^- XV ^jliljJiJI AjjJsj Cljljj! ^IjA u nl (jjjjL^-j 


Does God Play j <David Ruelle d Chance and Chaos j Games Gleick d chaos ^dd ^ j ^l 

‘Emergent Computation :A?dc. Ch« O.!-^- 0 ‘^ddl ^Gjj 0^ 'Dp Ia^j Jan Stewart G Dice? 

The Quark ^JDdl Gell-Mann jj—=jj .David Pines ‘Emerging Syntheses in Science j ‘Stephanie Forrest 

‘jllGi £jj L^jI jl jAaa^uij ‘Complexity <—D D&y^ t . i^d l u^°j dLi&j ,-\Ddl cJj^ A^,Ia]I 0JEF and the Jaguar 

.Steven Levy d Artificial Life p M=ui ‘Roger Lewin ‘Mitchell Waldrop Da^i 
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m A-g-a-A ^gA-mJ ^C-j) iLijAy) (jj_£a J ) (_)jj_aV^ dliidii! 4 AjU La ^gJ! l^a ^g_3j 

^g_lc. ijjSl\ d L \W C—IAxh 1 ^gjj ^g.T_..i-_j 4 AjiLx ill ■ ^Ic. 4_j U Ulc. 4 QtZjlS La ll 

^gdll 4 aL>‘iV 1 (jj_£j 4_3 ljJ 4_J ^g_JJ * J-A ^jj LiaII ^ g a!1 (jjj_udl <j_Aj . djLjJ-uul ^j_a 

4_ijja LLh daljl laiil ^g_Aj 44 n x (JjS (j-a 4_dajjAA ^A 4_aLjJ 4_J ^gJjj ^Ldl 4_iaLjld 1 $ J-n^LL 
-^3 *Lal*JI (j-a j££l\ (j^j . AA LLia II (jJ^- ^-9 Q>Ai 4 ^ 4 L>^S JjflauJlfl .c4)J e^gd J* J k ‘i^"i 3^ 

(j^a AjtojJl CjLajIVi a ^g-lc. (> ^3! AjjojLwVI (jjAaJL Ijq nifii (jl ^.^aj 4dS (jjAJLrtJ ^iLluj ^$.»-a 

J£ J 4a|^ ^j\J j£l ^ 4 (jjA&U ^a *d3^)^-a]! 4CliW Al> aII 44jlajV1 4d-l\ n^HMA^l 4 ^ I^jVI <j£ 

4 Qf \ik >i 4 (jjy a*V> j <iLa!xa . 4 _jjj£J! ^jdljill] ^ q\ <j^AJ djLajJ-n 1 a 31 aAA 

^gJc. djLu\£ L$_iS (J-A^J S\£U-a djLmj ^aAjld&L V-hj jl^Ja^ 44_icIlLj-aV1 SLaI] 4-H ^djjLA ^ 

—4_aUallj SjLaI\£ 4j_ujLmj! cAiLa^IxaI! (jf ay£a La^. (jjAdlj (jjA-IW^ \ a (J-iI^J .4iyo«<a diLa^^IxA (j_A jjJadll 
.LLti 4_p». CjLj\£ ^^a s\£L^_aII ( a^_Ajijc. s\£L^_a]I CjLjI£]| ,j] JijAh J] l-iuu q^iajj 
<ja liLuj (jj jLSaLH £-a I^-jjjjLu 4 AjV^l 44 jjj*J! aII jt 4^_)J(ajVl *La ^ 

4(^JJJJ-aV^ ^4^a » l'j ^j-a I 1 ( j!aj 4 ^ A?^f% (J^jA (JLaS T> A 4^3kJja ^aJL*J «^JJLIA 

^aJVl (jl (jj Vonirj 4^j ; njLa^JI 4 a")^1a]^ (j-^ ^LjaC-1 u^ILa 4 ^ j >u>Ji ^ . s-1^ 4 > h.V4aI1 

d \ Ifljjl 4Sj_ia.V^ djijl ..ill . ^aLj! L>-h (J-uiaU 0* (j ^ aj j_A 4 ^J_uiaI! 4_j ^JVLS 4aJ^j 

jj > mil 4dl]j ( *-aj ,^LUajj^Vl j ^ a 4«j^jIaj 4 1 n t ni 4 jj^J 1 (j-a Jjj^a]! ^gJI ^a ^Mi jflja 

*1 1 -«w^p 4_Uj 4»±iLi2v LLL^a 4 4 * aa 1 1 4j^j_uall a ^ [ _ a ^A^j_uia Ljj L3 . 4_i2^c<^j^Sj I 

^Lj]| pl£l Ljjji disUa ^gJa_Mj_^]l (jjj^l ,^-9 iaL-^JL jiaJI djL^Laa^ (jJJ j ^J 4-IaLAiJL \ ><n» j J 

, I 

^-Aj 4 jj ^ajLuj ^ sLi^JL ^jjiLuj (jjLl! (jjdL-ujVI ^Luiajj 4^jjjij_LJl .Ida ^^LaS 

(jjdL-uiVi (J-S La3 ,4_aL 4_j«1^J 4_Ai]JjI£]| J&JU LajIj 4od aHa 3I djLj'^yi ^^.a |^ia 
Ij^LuijI (jjLJ! l7i i Aj£jl Ada Jjak.^_^S 4 SJ-jAaLl ldL_ujV 4_iaj_LJ! 4jLa-iot]l 4_al^jl Aic. Jjjjt_Ja^iAj 1 jjdjj^lj 

4^-V^A J_4^ >4 4 L Uj 1^11 ^JA L_fl3uiVi ) IjaL (_J^J 4^jg I )Ljj g. 1^x11 jjjjaAjJI 4ajJjSJl 1 jA 

OUjijV i 1 \\y ^aJV|j djj-ailj \|g lh^Ia La 4 4_nx_L 4_jLj 4 4 _jjLI! 4-jjialjaAl LjJ^J ^j^LuiloJI 

-^g^ 4 juL (Ja i—fljpj 44-nL^iIi La3l (JjLj \^k juia U -6 4-nxa!l 4 ajAaII ^jLiL^i! ^a*j c,^’ 

(JLia_j (JLaJI aAA 4** ijaui (jl 4-^r. .dlljdV^ ^JJ J ^ tA ^ *4_iAjaj 4 jJj ^gS ^jjaLoia]! C-JjSJj 4ajJj-fl 

4_j^c. L_i£^jj 44^Ia> iaj ^.Lc- L\aaa oA^j 4djlAlL djj-ai! 3^- •''^-uaaII jJ ^ajLuj 


l cJ s-Lidl J jUa J j .Marta Weigle J Brothers of Light, brothers of Blood </*> o^ljll J L^LLl 2^1 jLL 
J j^ ^ij tjl^i] MjS ^_a jAj t Alex Harris j William deBuys d River of Traps jj~*j oijJK ^ 

".cW^jH jkji -\?jHj .duBuysd ^ 3 ljil and ExploitationEnchantmentM^ c> 

^\ L . 1 ^ 1 ^ ** 1 ‘i ^ t ^ 1 ^ t l i^ | ^ ^ ^( \ J - 1 4_1_jEi_i-U ^,lj3l — 


16 



4 jjajjj Jj . dilj -s n 1 Jaj ' 


» ^ aJJaj ^ 

.Jb 4 ld& jj-uJ-j jjjJl Jjil Axu^JIj 4 JajVI a^A jdlj 

4_uJj djJt l^i A_9j ( Jj jj jj >J-jj 4 jjjJlim ^Jj Ll4jJ J ^k II (J i^-nj t ^tLuUjjj j-a jliill jjjJall 41iAJ 

(J£ pILuj ^Jc. SjJ^IIj Jxqjj JjL jjJLfljjij Jill A-jjj-^r-V 1 JjjIIj JjldyLaj-cj Jll fllx a jjjLu 41 n-k 4 A uujfLll 

^aj Ja^j (jjaLj! 4(jUL 1—<^ 4 IJJ A (j, Jail 0 jll A kAuaa a! 1 j J Jl ^Jcj .rjj^JI 

jjli diUjjau^ii , L£j^a (jJaHll j*a gjll 13 a -J 4 a jjJ^JI jj >^*11 tA,j£jjjl£3l a ■ Jilll j£lj »*liwl!l 

Ijjl^ jjjJl jjUaj-wJl LjW dal <—Jlll j-a (J^jj jc- IjifljNU jl A j^£Jl -ja AifllujVl jJj tjL 4^JaLLI 

CjljJlj *jlal 1 iiilj (j-Sj .AjJUi j3£l <-lilJ>l& Ijjjij J (j-ft ^ xuaj jl£ jaa jjkaAllj a .j^ll Jj jjl£j 

jj-u, a (jj JjJlI 4<JI_iaJI j^a jd5/l <—iljll Jc- ^-aj JJ ^Aj 4 jLaljfc JJ Jj-^. Ac-Lujj j jolajj diljj 4 1 jjJj 

<J ^jJ-j n-nll jLj g.u\ k^^ pldaj jl Jju ijuli-a 4 Jia Jtj jl^A. J& JJll dlL J aJj] (j£ jfllaj ^uuaII 

L_flj jj-?«.j etpjJI ^jj-al CjIjaUo* jc- 1 kjil ^ \ k7ilj .A jjjc ^LLa jLaJj jjl k^Li-aj Jau jl_£ . JJ1I £jlj_d 

IVj 4 jl W11 ^3 (jj. 1 ! ^ ill Ijj-kjj^ jj x a-\ ij (^jjljJl jl^ J^al ,A_ililii]lj ^k 11 j^J ■ *1 j 

«a_j] ^r iii knl 4 jl—oi^A ^Jj jj i^l-Jl j_A lij^a a kkij^ll 4 " ',1 knjl 4 JiaJj . pj k^illj (_]_]*] 1 djl^aljj ^3 Laj j-^ 

. (jjjUil jlojj J j k Vi Ja3a SJajlaII jlj 4 A »j Jll ( a jlk fiWj 

l^ja .jjj 4■ n-kj AmSLa (jjalill j-c IdA. Jj3£]l Jill A_iS-aVl (ja (Jjlall 4 (JajVl Ja^-u Jc. 4<illiA 

(juJUl dlljJJj AjSLJ_pl£ll (jjajlj^Jl ^Jj dlAjJajl 4Sj;i^Vl ClljluJl (Jj .AaljA a jjJaJ ^Jl*Jl ^ 1a 1 ^jjjSJI 

1 ArtJ Jill 4 c_ijljjaj 4-JjJl ^ ^ j^4 jjJXujci IaLwHI Jill AjjJl (_jLi£ll (j j Lk. n jJjJ jJ'Lmi ( ^_3 

jj k^ll j_A (J^ A jljlll f.LljVl 4—j^-11 Cjlc-Lkilj L-lj^^ll jlj 4 (Jjl'y'l 11 ^TJ k n ^11 jA 1-jJl jt l^ k sy* 1 

Sj£-la <illjA 4 Juifij A qlVikftll .(jjjjLLall 4 _jIj£] 1 dil^q ^3 LuJ J c^3Jl 4 JLlall J_kJa jj-lll 4 (JJLa11 

4 jJjjJI jlj- (J^j »>*> Ij 11 (J (JbUl .1 i» «ftll jj-ug^j jjlil jj-MiJAAll (jiJjL^all g'Lut ^xAj 4 J-k.uL A_wUal 

j^JLl 4 j j^S) JJ (J'lAj-ll jjjlJll 1 jljj-4 j-^j >A_uijLa Jajl A_LLo_uL 1 Sdj^Jl uSa jl jjAiLu 
Jjl^a A_J A klala j-c JJ ^^-4^-uij .1> ..;xi Jj jjc- (J^La-i jl ?j-<Ll jj'lknj 4 Ajqj^jl LisljjJ Jl3ll 

jlj A_&Ia^. Ajuj . Jl a knll Ijjl pj_a 1 1 1 jlaJ j! j-^J ^LJI A Jl£jj SLaj j_x» jj-^L j-Aftll Ja 
Jjjall AjI^j J-i& 4 Iap jjjj 4A j-sj A_j£L ^Lk-tall 4 .ng aII dunja. Jlj; jj*-* Jj 44_iLjaA SJju JLuiVl 
j J Aj^ JJ ,Jj (Jl ^ II ^-iC. j] ^J-aII ^jjgil kklj liA j-AJ • t ‘^ll _JJ^-11 ^ J kilA dlld& (jiil! 

^ ;° 4-'i <-. Cj^4£. ULUkJ jjJjLl i uiiLjjldll (jaLMlflll jvLc 1J k ^a_^J ^-S j k n <111 JL*J1 ?kl_ajl (J£ AijJJK^lLl 4 (Jkl^ j^Jxu 

jjjull jjxjl ( *_-a jJj (jjjjjjj^j diL^ldj JJajyi JJll JaLijjjj 4 LiA .jVjVI Jjjc. Jia L«j 4 Aj ^jjj 
J1^ja-a jjjj£jJ_ml!j 4 jjjjlJ^Ul jyjlj 4 jj/nnll jajj_Jlj 4 aJJ]| j^» (J£ «1 a.j «13j .AJId-Ll AjjJ] 

4 A qlVk aII ^aJajj .IJliaLj JLuaII A aJai^ll aJA ^gjl^ l^i ^_3 lAjjJ^. duj_jJa Jill A_ialilil LjaJJjVI *3 a 

.Ltuilla Ijlu^i J^} jjSI (J IjJjaJ lliaj^ Ij^J 4 ( a *^3^ (j -6 Jlj^ll (J ^3L«j IjJaUJ jl jJjl^j 


^ j jl- 
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JjJjI Lajj ^ {jl gjd! ^-ilalxujj i Qjfc jjLIe Jj < jtg >«-> 4ijjj ^ lA Cf* ^ 

4_jj1jJjIS jpi ^jajuiII gjda 4 -iSjAJ ^Ului ( ^Jj 4 _jj1_1uj Jjk? ^ 4 jjojJ_j9JjI (jlxu ^9 ^-asII L—lS^jJ 

JliiaJ 4 Llv lUjflll 4 _jI^_i jjjjtj 4 _iSjjaJ!j . jLljjjI! djjiJ LU kPi fj£j gl^dll 4-nlk<-~i | ^Jj (^LLIULI^ duLuj 

(JjJ_*J ^d 4 A jDldll £-jj ^-3j (j-A ^iiVl m Jjj_d A jjUSkJ ^JM2k.^)S& jJ lc._^J_ujt . 1 "\ A \ 

jj i. si\ Lluuali ^jLik^-A -dajjll 4_jjjjd]L LjLaj Jjli (JlidI ^JJ S^dVi djjjid! (jla^dl 

jjjdjj IjJj-au ^dj oLidl ^Jc- UJ^I (j-A V d ^-Ie (jjdLo (jjLi-aj jjjjJ! jjjdLiil (jjjjjL-MiV I 

(jfciUjjdj U)A d-djj ^flUlw 4-^ La ^a^JjA-aj jjiljj tdljjdl Iduijl ^ij .D-^j-dl jP'jjjj! 

~4.aa.uij 4 llac- SjjaII ^Vdl ^cjjIa iSj^ O i diilcJ Ji9j , ^ ^ A * ijjj^ \dad ja^VI (jjJjjd! Jai jAj 

(3aLuj (Jdd jJfcj 4L^jjjJ>3! (jjj^ J-^ ^ k 4 _jaaJ ^p^Vl {j] 4 4 _jja£LU Aj-uuJIj . jjd ^jd U-* 

L-L-sajj djjjjjll <jl £-aj ^5-2 ^ ti-nj 4_jlS (jJ-Jj (Jlj-JjJ 4_jli 4 SjaaVI jtili (_>djlj <1* dj Lode i^LJi 

<jj 4 J>J 4_jL UJJ* *«j jjjjJI 3^-^ (JjS (j-A ^ ^ X 1 ^Le j£aj^ 4di VJ idojJiB 4 jSjjj! &jle <jL IjLj^^ 

(J^ 3 ^ UJ^ 

t 11 j^j\ aj i dl jl djlelijVL aj ( > JiAAt» aN ^jl 4 ^J_*-d jl 4 plj-ujj 

1 »ja^ LijU 4 4 'i L» f \» i'i a 4_u\jjja ^ t daj ^j_A Ljj£ <j1 dl j! 4 (jjjddi c_jLj£Jl djljV J.)^" 1 cj-^ 

^ LmjU* i Llatdaj !jj 4_jl gLoIe 4—Ld£! _L&3 .^JaLuiill jJi ^JLxJl dtoJ dlAJ a^j La ^jLj AJq]) ^JaLouj 
La <ej^uj ^jjjjAA.k.n ^a^-ij-2 4Lijljde ^ ilaJJj ^jJaAjj ) a£1 >ha gjjl ■ Cj 3 >ni (J a% j jl^aj &Jjj^o <9^ 
4_i^]jjJjI dljd ^9 ,mi ( *dj LcJjjti .(jdAjdu 4_LusdL j inll djLjJaj ^1 iJaLdl dL ^jj V^r*j 

4LAUaj (j;jj dua.j 4 ^Uha Lu»-aj1j .(jl^A JS djdVl Vi 4 j» t ^ij 4jli 4 L 0 <AiJa^9 d^jd ^Jle j! 4 L 0 

^doj (j^^l ^^-9 dli4 (Sy is^ 4. Jx^jJL &LLLd! UjJ^J L>^ clA^J 

.<ja1a ^Ua jl£LL Jaa9 

^Jj 4iLdaj dl;n^ a! 1 ^Jj JlIaj A jddl ^^dajaM &La ^jU 4^01x11 gr ^ 1 a! 1 djLjljjj djlii^Jj ^ja ^c^)] 1 Je 
^L!l JjUIl ^Jc- jl^ n-ViVl “A_iljVl BjIaVI (j-^» CjIjImj Jl*a 9 .dljj^dl^lj 4^jdU^ilj 4dilj]ji^A]ij 4dj\ii5JI 

(jjLII <ia]l dJj (jjj (j_A dl ^Jc- (jjjj_aV1 (JjjjJ C5^ delalA ^Jle j-*-^ 4g.LdV^ ^ a ^^9 d^jduj Jjd 

(J-la 9 dj .^La oj^ ^ya <flUa qjLHI 4 ^jLojjjjL^ ^JilUxu * ^jjJj\jAj£3j UjjLd \ 9j A 

(jt ^^LeJ ^jjj ^adoll ^ ]■*!» a 3_i-aljhJj 4JjdJI ^ le ji^ j^jVl 1 jjj_Sj U^iJ ^ ^ Vi* a 

(^j_a 4_l9 .4_9jitll 3*-Ldj jjl (jdoj ^ 4 ^ illj (^jaa-ijjII Jjj d ,^^11 4_9Ua]| (jjl 4_j\^ t^jVI 

.^9jljJ 4** vl^j Lo iLjd dliA jj \ jjjjj-aj JjJ13j Lo (jjlAj^i 

(jJaj 4 jLjjLM ^jjJaj ^g.A.k.nJ j LA^joaJ ^LaIxI! 4 ji"^ a! 1 j)A (J^d-1 dj]j 


Ronald -1 Symbol and Conquest: Public ritual and Drama in Santa Fe, New Mexici jdl tlidl^ Jdj J-N Cy* > 
-1 Symbol and Conquest: Public ritual and Drama in Santa Fe, New Mexici jDil ilid] Jdj J^i ^ _ Grimes 

Ronald Grimes 
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‘L±£h\jlA jljjl 1^2j*J A fllla. a diLoau ^a^l&jLaxA ^ A j£ s-LoLLI LbjJjj dLjd! ^Jaj2 jl lg_i2 

i*-~ij La£ 4d)j_&V A i j i AJlj, i si djLdaLj 4 *Ljjj 2 a J_& j_^2 . jLjtjl oj_joiC- ^_2 JflJ 4^*_i-a]l 


•u^- 




jLjjVl 4_Jjiaj jl ^Jc. J-^Vl jjilau 4 jl (jjj_$-a j3 j -oj 4^JLxJi ^_3 jjJjLjjall Jdaal j_A 1 t^n* ) jl 

. jldB ajjkkiV 1 J^ u-n 4a.lA.lj Lajj <^-2 <d)Lijj£JI ^Jcj dLoxuiAJl *Ljja ^aJc. JajjJ La Lajj 

^ u s \U LaJjc- di^AJ jl j£*aj L«u j£3j j>u ^cju ^iUj-MJj , jJ^j jl (jjjjdall jya 4j1 jjajxJ 4 j£Jj 

4jja_^ Lj£ jjidi (jl ejd] j£*aj 4 j,la3! ^ djj ll j^-axJI jaLa ( ^3 . l^jl3 -1 a ^ 4-jlc. ^Uaji! jC- uli^j) 
jjj 4<_i£jjL3! djll a3jb ^-3j In tujll jjjilll dba J-1A cs-^i J^^. (j-* lAj^J^j ^Lxj 4jj-uj A jjIa 

jj^Lj ^^.Ia l^il Lo£l j ^ aj V dLalla JjLjjj LgJ£j 4^Ua;VL jjj jjj ^dll jljjVLj 4 _l£Ij£]1 

4 jj Ay iaIIj 4 jn xuiijl *LJaVlj 4 4_iLic.Vl elilal jc. jlau jUI diLaLUl j! .(JjjjLVI (JjjjJ ^ AajjIxua S^^aVI 
^-2 4 ±nla jc- dLuLc-j 4 a^fc t«-nll J_aajj .A nig]! AaLuj j_g Jjid ^^3]! gjljd]! 5L aj A JUl AaJL-LI pLilalj 

a A ut>] ^^^ajj]! Jj.Li]l (i ^lc. l^lajda (jnJal) *joJl (jjj ^ILu (j\ ^ j W\ t aJ l^j! (JjSJ iA JluViII 

^jli-u-o]! CjUIac 4i^j& 

^2 4^sLluj Jl^jua ,^j-a 4(jLo2^S djjijj’i.» 4 *q2j 4 a• ‘ij* \ du»jl a^l3 i_}ja 4 JJJ & L.u<a 

4 \ xXa ^_3 4_2^j& ^_3 lijSj Jjjuaaj 4—(j-^ 1*1 Lia LjjJal^-J j-Aj LaV ^a"i ..-,j 

J_jLc. ^j_-a IjJ, 1 1 (jjLII ^jJJt-aJ- joiaII ^Jj j li'n j-Aj 4 .^giLl m ^_3 4 _jojjJ^JI ^_3 ^g-jJaLj 

jL-ajaVI (j-^ £-4 ^IxJ! ‘A-iialia ^ ^ 4<JjljJaLa 

J-g-T-g a j|j .a ^ j L>j (^LII 4(jj-ujjdl 4 - ^ j I t" nn^ 

Jl (j 4_jl d q1»j 4 J.*l ^ aj CjJjLILj ^ILx^a £-4 ^LxJa JjLil p Lk.ki.Jl ^-3j 4^ Lg il'Vi m 

^^-1x5 , LiakjIjjnJl ^a-lc- J-^ 3 ^ tlA"* (jLaSjS ^jLa 4 (jA-ijilaxj 1 JulaiL Sj^j 4 " Lii 4_j] * 4 “*^ j^IL 

U^Luu Jil ^^ . .-,') j£ iLj J 4 ^sLiMj a$* duLoj ij jj^ 4 Jjl_a_i (j\S 4<jj^aLJt a LIa31 djl^iuJI ^ju 

(jjjjlj-uir- pliiijlj <■ 9 IVt <a j£_ui <dUl 4_uJajui] <j_ujLjjV1 ^jLiaJI iil^LoU 4 jj jaull ^ /jjjijlj 

L)W^ JlLal (j-a 4^jLiaj£ (jL«aju 4_iAJ Jl2j ^Il*Jl ^a ajj 

4_ml! .1 jx ) Jia. ^gJ] S/ 5 JJ-U -4 ^Jt-nial! g- UK ^VI (jj^J (jl Lade. 4iJjj jj-a dut J] 4ljll£j! (j-a ^laaxa 

jJjJ 1 ^ j£i 1 j 4 4_ilijjjj Jajx-iJaJ ^jLdJI (j-c 4_jJaj^jS-a du iul j^-^1 ^JLxJl ^3Lu3! jjl i Ajl*.j^ yd I 

al 11 (jl jJ^ IjjS J£ (j-c (Ji^iI-s’ilhaH (jjjj^Ilj ,<j 4jWlj (jdlja] (JdoJ ^^jJaadall (jV 4(JdWl (j-a 
(jl jLo2j£] jLaj M 4(jj£JI ^ Llllj c ^i M jpJ (^1-^ijla Jj 4^J jj 6 (jx> 4_J-aj jj^J V^ (j^J 1^4>d 

• J>L 

.LiaLjIjjnll pLaIc. ^ Lit a\ 4_ll.iujL 4_ixJ 4 jq-^ diLa&Lj 4 Li l hIjj 4 A^a^a 4_3ljJj 4^-L-saJ jjLiMI (jl a_)£a (jl 

*L^£il ^Iddxul J-aI 4 ^gil \\ > >1 <—jdLw 4(^jdj)jl JLik ^2 (jJajVl (jj^J^l (jjjLojj da j^lj 

.4_jjj jt JjjLuilj jj^ail ^ al jLLa£ LijLdJ' j.A jd 4 “* ^ n ml 4^1dJl jd^jl j-a 4^^311 ^uajl d> nl 
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33 ^ 4Jj.ia Jaxuj <3 LjUic-Vi <■-mla <ja jaVI <—uLaM 3 ( j-ij 3 ^ 43 ^-^ <£3 ^ij 

jl ^jaVl *LaIc. ^ Lit aj . A-i^a'likJI \ A^-iaiajA JjL£jj (jLAjjj t-bvj 4 JajL^ 4^jjj_aV^ ^jjjjJ U-a (JjjLjjJI 

(_j£ij . L$J J jjali (j^ ^ t Ajjljp.«f^ *LkV)j 4 ^jjjLujV 1 4 L5^ ‘L2^ a ^ L5^ 4 -Iajj31 <JjLajA^]I 3 jjj^JOaU 

A aLi 3U 4j_uia]Ij CjL-kJaL^ij l - n . LjajI > a\ ^g \^ a j 4_j] ^jjJAaxj (jJ&JUji ASj-u: ^_3 ^LaIc. ^ Li» a 

. 3j-^ j|jJ ( ^x\j k^ill (J..2 -t-aU 4 'JjIaIj La£ 4 l.jLiA.tj ‘A-IatJI CjL^jaS] 4_aj*jaL Jaj-laiJi ^_2 A \h~\W 4— 13 JV \ 

3^ {Jj Lwaa ]! ^3 -L^lk nlj ^-A.k.iUk.u (_£jJI ( 3L^1 J^-Q-1-i-nV 1 ^A Ixjj L)flflAJj (_2J-wJI ,3^ j_3* >J 3 j JaIaJJ 

uj/ift 33 ^ 3^ ^ 3 <^yut s;Ljji 3^' ^3^ 3 j 3 ^ *^LmJ! jUffl 113 ^ 

^-jJajj - ^-J jI^aII diLiALjjjd] 3 ^-^ (jjjLiil] (JaSc- LH* j^3 _ ^ J^T* (j3^ <3) ^>3 3^ 

CjjIjaJ! (jlj jLajV! »4 qILia 4_aiajA (jjjjLjJy^ f Lre a a; jlau La 3 ^ J-^jLa 4 LjLjaIj , .‘l LjoUJ ILLa] 

. hii. LaLLa (. *Qui'j < \nii Ajli tc_al£ 3 axj ^ILj lij pjaII (jV ^illj 4£j|j^ 3 *3!_3 C ' UJ^ V J& 4 -iaja£L 


t(_j£ij -LuVlj Liixt ^3 ^ ‘^j-aaL *jjJa (j-o A a,$ a ^jjc. 4_ia£ cIiaJj 4 *LajoJI 3 jjjSJLAJ 1 Jlj Jja 

juaU&j <jjaa juaLi& jjjgJ ^ ajaj Lujj] ^j«ij ( 3 ^^ ^j 3 “>^ tLj^ LjjLi 4LI t >>Ii tillj ^j-a 

quasars CjljjjjS (jc, CjjAHjj . j^Vl lj^LaII Jja L 3 Cf 3 ^** ^ ^ 3 L»& 

(jL—J La.I JCj . g.j k^nll ^ i 11 1 jj q aC. jJ-k.nJ V pljj-k-u L_!jii (j^J 4^ I ^jj_ 1 jjj ^a 4_aLla t j IaJI 'LsLa jJiC- 

«LaUa]!j SjLaII 3 ^ 33 ? lJ- 93 1 ^ — ^ 3 ^ dij jIaajI a k^ jj_uu ;4_1£ 3jj Iaj t—a_i£ 

(jl 3 -».a (J-^aj ‘ j '-2kjJ 3J-U3 JLL La£ 4 1.1a ^3 jl^ajl ’L^a j- o33 ^^ — ^j3u1/ I 3^-9 

* Luljjjj^ JlLaLa 3c 3^' ‘ 1 1 jj 4j^lk,ktyUI LuLij£jaJj ^ja 3 ^3 30L1I 4_jJajAj c Q ^n^j 

^Uaj ^-Jjjj 4^-k.iiaj ^tjiU 1 iJajj3 3j-^ jL*A. LajIj 4^lHAiL]l 3^1^ <;iALilA CjUjIS 6 O^J 

(_^JJA lJSj |j£— CjUuaA Ja ^3^ 4<iUa]lj SjLa]I ^3 ^3^ I^aiIIj ,1La5 Jjaja jA Laa 

4 J jUaLiVIs .S>jaUa UjAkA^J L^JjC- tj-it ^Aj V 4 3^ ^£*^-3 4^^~ j^ aIaA 

3^^ J L>^S V jLa4jV1 ,Lja3j^33^ c 3 jaAjJl ( J_A AajoiLjjj 

^ A 3 3 a l3'^^ L^aaIj 4aJlC.LuiA CjLkJa^jS^ k>l) ^aJ La~Cjj^) •> a! 1 JuaUcj Cj^Aa]! - UJ jA ^JA Lb3 

(j ^aj V L>^j 1 jy,JlknV 1 (j ^aj 3^^ 4 a aU^aII ojLaII La u -4 ^jjk^A~Lujaj <I£ Lajjj - ( jj£]l 


•lAiJJ 

.A aI^aII SjIaIIj CjLSjIjSII Jj^j ^>jt ^IIaA 3 CJiLl] 4JjIaa 31 *La 1»J1 gjLujjj 

IjLa] (j^j ^yi Sjx.Lk.uAj 31^3 Cijjjj 3 ]! CjLjjLJ! ^ja Jaia Ic-jjk^iA (j _31 u 3 ^ u^ 4 ,^LLola 
Lu3^ (3 p 3^> -laia ^Jkj^j (j^-J 3 ^cJLa 4_jL Lj] Laj^ 4a 4a jLa ]\ 3lj L—LA l kiji 4(jj^I! (jj^ 3 4 j^kj 

A aII-SaII SjLaIIj CjLSjIj£J1 3Aj ^Aja ^3) _j 1^3^ ^LcjJl SjJlL 1 CJ^ c 3'^ -g 4 A k^l^i 

^3kALuIl 3 ] ^La^II dilcjjk^A 4 djlx^AAl CjI q ^]“i < \ A 

i^ja j^uj 3 ij^Ai ■4-ajLLa ljLIij 4jjA-wyi ^3 3Ua (jj^j 3 t<3uyi Ljj\xi3 3 * 3 
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<JJI A \) W 11 CjL joiSJjjjjVI jlj 4 (jj^ jj i^i\\ Lg_iA Jmj 4 -il^i <-jJa L «_jJa (jCj . clsLala^A 

■IaIxj A LiL*- ^g.A.k.uJ La p,j_kjj (JjA. ^ V <-JjUuj jj t^IliA (jL£ LJ Laj .A q]"i*s a ^ jLaJ l^Cj-lj-a (J^ niim 

^Jc- Igjjjjj I^jL *1^ aJj-Sj-c A j*j Jli (jAjjjjillj djL-jJalJI (jl 4 (jJavlak 4(j-cjj pj-a]I (jL£ IjJ La ^Jc. 
<jJI (joj JaUj A L>q~) 4(J1 jaV 1 (j-uJ ^_3 — 4 jj_luj CjIJaaa JjL (j-cjJ (jl£ LJ La jl tL a (JJjjjI (_£j±xiaa 

a \ \1 ** j j L*jj 1 a v ^ ^ d l ^JLtJi l_^_i3 OAkjj 

^j-u Cjj-ijj jjc <LjjIUI UVI ^J>A 4(jAjjj_ia ^jki Wj i 4 LijLLjj L’L—^ u^j 

»^U-wVt jn a^S Jj-kp 4(_>ku2l£ 4_li! JJ ^■AA.k.iUj (jli; ( *-a 4—ij-iAJ 4<-jjJ! Lap. 

liajj 44il3Lij 44ilL 4^Uaj Vj SjLa V L^jI" .(jAjjjAa (JJj "tV 1 koLl (jajJ (jLkjy "^^IJiVIj jpjj Ja m 

(JJjaj ^ 1 jJaJ Jxll (jjjija (jj 4 1 * ila" J JjLj (*_a3jpj J 'L(jjjll]l (Jjiic. <J V] aJj^LjA jjc- JlA 4^1x)l (jpljl 

'L(jjjU]| <Jjac. V] aJja^jA jjc- (^^3 c^ULlj LaUa V3 SjIa 

JL Jaa PjjJoi -pkjj V Li 4(_paj|Vl Jc< 4 IaA . AAJjlaLLaV 1 JJ ILL. Jy 4<alaJi aLfc Jj Aj&Jn 4^1x11 (jj 

^_a Sjj^l^a a sja 4 < LaUII iJILl JJ Sl^Aa 4 La LaJ^j 4LlLu LuV 4 ajuJ jaaj J^j 4 LaL 
.^LuiVlj jl£aVlj 4 SjLa3Ij Jxi! jyj LuLa £-* Jj . J-saaiA ^^kjLk. ^^-cJLi ^lc 
^a^jLa 4(_£^kl a ^aIj JUixuj 4 (jAj^Vl (jajJ J=J CjLaJxajI ^L/ya i ^ 5 JuLj (^aju J Laj 

SjLaII a^A (jA 4 —lx 1 > ^i~4_jjLjj3 J 4 ^jjjj 1 4~*Unj] (jJJi U^lj^ U^ CjJ?^ ' J-alail ^Jl 4_AlaV “LjjjJa 


*Ljjiaj ..ilj A > i\k\ ^Jc. Jxll 4_jJa (jJjLay Ij^Aj . 4_jjLlj Sj^j t»I Jjla_i-a|j i ^LaJx_a ^A_uij ^_aj! 

dsLAjIs^Ii dljl£ lili Laj ^yJbj ~A aKII ^ j'nr a '^XS ^LjJyS^l (jjjtJ CjJ 1 c1jLa jIxa !I 

aj 1 ^k*i a (jj-^J Lajj 4 L Li iC. 4 CjLaj1xa (j_A ^'1 A<aJ CIjIj > >i\Jij jL^aVi Clijl£ 4<iUallj SjLa 11£ AyjLjja 

^Ijjja]! (jjjlji ;<^jdA "LjjIj a i» >j»a 4_aIjj jjiL} (jl L>^j "LujlaLLaVl 4yaj L>^ ^lx!i 

JJIj (J£ (jlilja] Uaj ^\\t, >n djlAjlxAllj ^CIjIajIxa (j^a ^-luaj 

4(j^]j ."Luj^aJI ^ sIia1*j Ia 4^133 4(JaVI Jc- »JJ !jL 4J l^jla 4^jaJl 4 ajS <Iaj] ^alxll JjSI 

^_a 3 *Lij|j <_*-cajjA]l ^ AJJall oJjya jjl^j Ji ^aJLxll pl^jl Jxll J jJ-ii 4 <! L ; ia]L/l (j_A j_ai.Vl (J-*-cafl]l ^.3 

(jj£j IjLaJ .Cjjj^LLII 4_jjLaj 1 <j_ujLuj 1 (jC- dlAJJ aJA 4<_iaJj-c3j£Jl ^aJJIj CjlJaii] a-Li^jj 

?rLu jj& (_Jj^ ^ ( ^cjl La ^djlj >>iLJI (jjjlji] l^3j Ja3u (jjSJI (jk j^yy LLL ^ > 9 (; j_kjj V (j-^ <^1 La 

4_i aItJ \ LuLjJjJjIS 41 iA \ is~t\ IaJUC. (j^j ^jjjSi! (JaLujI 1 a(~- uLj a jl 4 jjJaJ Ai.1 > s-\ jf 4^*1 > m 

ajjj (^LII Jajll (jL£k IjJ La Lajx_A Ajj» l s-\ J£La djjl^jlj ^Ajjxj-a jL£aV^ jLtl^! ^ \ »4 JaC.1 

\ Jaj (jj_£]l 4_jj_xj (J^^ Li^ajkl ^11 t^i j^Llj k-jl ^ 4£_aljJl ^_a Aa-luLaI CjLajL^I ckj • l 

< — (Jj^i JjU^ j^pj ?(_^j-kAJ jL^aj! (j \ 4 AjL-a Jsun t-Llj . J^j ^SjaaaJI 

^pc- Ija ^\ l rnj (_^Lii jA ^La^JI L>^j * ( —ijjxAil aj£l\ ijjjtfu J£^fl jL^JI jA ^-La^II J 

LaL. j_jJa a^a»m> £ uj - ^ j ^ ^JJ — (j^ kt - ^ j&juII Lstaljj . - Aj Lstajj 4 < x»>JaljA^t 
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4_ualiJ! (jj£j (jl <IaluUJ (jlxu (jljWlj J\£jojVli (j^a^JI 

4(j-alA 4 jA 4 4 ; ‘n, wllj 4 AjJflil 4_ic^ail Ajlilijjj 4 (jjjlLlaj^Jlj jjaJ AjLcIxj 4^sUiuj (J_^a. ^Ulx3l 

(J-S j) uiVn ^Sj-uoS-Gjjj Ajj^k uJl 4_xJjVl )*y\\ j)JJ d}j_SjJ .^jLaJI (jJaj^JI (j_^ ^-^-a 

(^sl V ^A tojiu<ali 4_xU,}II jU31 oJA 4(Jj>Ak.*kJi ^Uaj (3^1 (j-a Ailalxll eJA (jl . 4_ijjxl! Asliail 

(jlS (Jii*^ J (jj.V^iTj jjjjln ttij-ixlli „(j^jj| (JljJaj ^JC. .'iiVn Aj, 1 j- k jj iA^Lou^U 4_xSU ojJ (j_^ 

‘(JT^ lA 1 jjj hn ^ 0 k rnjV 1 .*1 kk^II (J^U ^kj ^ ill fj ■ (j-C AjAij A^JaAJ 4 4 ^ 1 g 1J Ifljj ni 

.g-l ^ k. J I (jjqq,Vi■**! 4^a]l^ ^Sj <&^AUa ^jjS (j> k nil IjA (j-a Jj» > rnll AjS (j_yu]alkjjj (jjiil (jjSjJJ 

u j*k\j ^jVij J c^- ujj^j c> ur*-* 3 ^ uauj&Ia^ c3^j 

Ja^jikJ ! a^j^A_=kj ^^3 jj.^") kiij Ulpjojl ^_3 (jjjL-aVi (jK mllj \ J-?-^. j>* ^^Jc- ^jJ. jJj^jjS jul^-wa ^JJ 

C1ia_a1! ^J! £3Jj (_£jJl ; ?^ 331 JaLjoU 4Ujlaj UujI — <—(j-o C-iSj-Jl ^j_^£ (jjUtjj (jj^- u !J'^^ 
Lo 4131 _a3j liJ_^Lj cjuh Lo (^>^j 4 a jlr.- jji Lo (j^£I! (jj^ ^iim (jjjJ (jc. 

.(J^ilj ^)£aj Jtil£j Aj&Ij cljljj\££ liA (jkilVi 4dilij\ k^^ll /j-a ^Ja-saj V ALuiiuj jJjj 

4A3jJCaI! A&Ua] r-i\ -\ A . .i^'li (jj^>j 4 ^La1x3I £-A Llk JJ Lu^. 4 jfLli_a£^^ 

UJ .^gjjj"n Ajjai 1 c■ ^ ^^•’k") A Aj, Vq]| I^jIjaI*^ cJi)^ ^ Olilflj 

(jjajLjJjjflIlj 4o ijj Jj]l jij uJ& (JDL_^. (j —a J>q-» uiaJIj j in II ^j'Jj\ ••k a j jjjJJ .Tr^Ilj 4 Jj_^aa]l £_a 
^ 3L J (J-^b Ajajjit A jiLDi ^jJc- (jjJjL^J ^_U£ 4 4 j4A CjL^&lju <jx- ^1 ^ JJ (jju^bjIjJiJlj 

(Jl A>^VIj ^ 11 fl K A ^^k, a] 1 llSalaA ^j-a LS^ 4 ^ Aaj^. mi'iV 1j 4d\j^ 13 JjAaLi3i 

(j^4 Cl\£y juj ^-k.njj 4^1 J-VilL AjjI j - m i x II (Jjil ktn (jl 44 qfiA a 4<—jlilil]i aJJb (j_A o^lj (JS (JjI^jj ,A3.'lk < -*i]jj 

4 <J&2\ ^jJc- 4 j>£>u AJli 4(3liJ! (jilixj V bL*3 US UJ UjL b kki^i ^UsV aJjI^> ^ 4(Jixlij d^w-wJI 

(jt JjUkj L $1a lISj ,4_ijj£li u! U^S (jl-J Jjj-iA u^Ua (jl (_gl~4 a^aj (jl 

(3^ (jJ) (3» ml 4(jjjJij XS ^^3 4(j^lfl .jJ^sLSj 4^ aSj tgjjS 4LiA (j^J ULU *(Jb_uJI (jx- 4 4 \ 

. juu UjUaJ ^ laju OUlfUk-j 4 jUaLujl 

^ UII 4_iaAj3! CjUj|jJjI£J! ^U»l jj^iU ^U]jl ^1\ a± mtlL 4 UaajII UjIIa UlS-^ aUUUJI jSjxuS^j^ jjU 
U31 j~£LiA jxialijJ uW^ L4_jJjjfl]i ^^3 ^UjaiVI (j-o Uj k» jjjjAJ Laj] 44_jSjS knllj (J^Ajj! jj>i 0 jj-aJ 

l^c-ujj j)j . y 1 (j^c 4-JlA ju31j ! Jjx_k*£3 ^kj ^k ’in i — Q jA . (jJajVl (j-ic. 

41-iab^ljAaJ! ^UaC. l^DU. jj_A aU^i] AsUjJaU! ^b^ 1A - L - 1 ^ ^ I»11 

CjLSjIjS - ajUci] V)_SJjj-ciJI (j-o l—LA*Jlj 4dj|jJU ^jj^k k^-nli ^Jlj (jJajVl VjJp ^ cj-UI 

^jjjjJ ^_2 4^U_yij (jJajVi (j^-J *—flj3_^\_3 toJI ^ULxJl lj_A (J iUj] IaUa_ujj ulUj^ (J^U (J^U 

ULkU (jjJajJlj ^j-Ui 4^1x1] jjSl AxkjUuVi CjljflJxUi (j>i» n Jj£flj3l (j^UJl ^jxj Un 4 L5 iUlujj (jmjj^VI 


^ 1 ^-^ utJ ^ ^ i l l jc>^ ^. 1 iw a\ I 1 n ^ t ~* *i ^ ^ ^ A_iuiS — 
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Ljj3 4 Aad lA x ^_a2 ^Jc.j . JajjLmll (j-a LjjLiaJ AjLa_ila Aiii pLlj (ji£ L \ 

Sjj ^ff a!! Ajj-\ *tll jjJ-aII (j-a SAa.1j i^S^J 4j£jI£jLujJ l-Jjl^A. £ilJ 4(jjjj-aV^ (_jajJ 1 ff -lie. ^^51 Aj_ila<ffJI (j_A 

^_a (jj) J j£Li ( ^_3 djlji i \] (_pa-al_C. jLff-jl Axj .^ffLLLuJ dj_^-iJ j-uIjSAjIi (jlLLI La^juxJ ,^131 

Ja_fl 3 4 j^.1 (jL£-aj j_jj^L A_=Ai ^_lc. jir , ,-iV 1 OUlajj-Joi-ai! oJ_A (JJjJjL^ I 4^ ^ V * * ^Lc. A-mJA 

(jl (j£*aj Aj&aull (jl IjLa.1 jAjjj *Ajj^. j-^j U-flii-Aa ^g-Ic. ^JaL-uJ aLi^ <^Jj ^Lc. ^^aa LAj^jja] 

•iSj^ AaSu^aJ! o|;j \J ^JLu V Aij 4 jI^aj (jl Jj 9 -Wjfl i^u£ j!j)a 
(j>n* ) ^-3 j^IaSVI jLl (jl ^^a^ 3j^2aa 4^1 mx> jlAla! ^^Jc- 4 (JJjI£jLL AlAaA Aa3 Jj SjA^aj AAjp Iffjj 

jcaLIa 4_jj1a cliLiila (j_A Ailj-a AAiJL Jl 4AiAaffJS!j .^a£ 3a*_j ^ 4Aa£aSH 

^ \jjX± (jj-uiLVl (jl Ia^. Aja3 4 jjAi~> (jl£^j CJ- 6 JaSLualall jIa^II (j-a C1 uj£j (j^aAjYL (_£>l1j 

SA& ^UajIj djjj >^11 dAda (j-a (jj-SjJ iff ><^»*) i(jij£ ^liL djLixda ^J] jA i«-ill jjjulafl J\ AjjA h-^1 

(j;jldjLdj (j-a ^g .La (Ji£j *uWj*^ djj is*ij ^AjJl (_g-A AidaffJ! ^Jc- *—Ajlauij La (j£ 4 ^j!|j .OlfliSa 
Clij Ala djlli^LI CjjI^jI LlLjA LLk_da dLlalklaj 4 Lajj ^jju ^'lu]I dul£ d_u^. ojj aLi^ jjA . ^ (j-a (JLLj 
.SJjA^ (^L-a pLouj jLuli Ja^3 A£jL ^S- 3 !^ J] dj££iij (j^ij (j£ A ]| (j a>> iTij .^^jla-a l5^_^ 

L JJ-- i i (j£Loidl U-fljL-t.il ^Jc. -v --U (Jljj La 4 (_j..ia.uijL ^a_j_Laj 1 Aida^ij | ^gjj ‘vs 11 ^Ja_uJI 

4^AdL iiiVL (jjailajl^L^ Sjjt k^ili jjj 4A_Laj^)II dljjjLIj 4A_jlj^J\£ jjjjjailLj djj) 4-k 4 (jl (J_£ 

1A .all jAj 4uljiall U-fljju 4^Lal ^Jj ^ W \) (Ja»j jjunll (j ^»j * i> ^-dajC- (jjjL^j 

3La jAjj 4_uj]j 4_a 2 (j-a IK m-i"i JajJaa-j (jLwujJ Ij-lJl A-aj^aC. plljl ^-Aj Axa-uiJ LaS 

(jjtijlj£> jj-ioAj Ljdj^a (jjAiiaj (jjill 4^ji'n >ii l_jj 1^. AjAlfti Aj^ 3 4 ja-liAjJ jLLuj 

AidJl AjJ_L iff .n» i jA jjj >(j>ij i v j Ij Jj-w^L A J^J^A a!1 ^j\ ^i~> ai (JLa jj-t-all jAdj 

(j^3 djVi AjI t ii a! 1 ClVLilJl (j-a LajLu) Ajj» >^i j>£-AJ AjjJajI ClLA£l] AjuLLII Sjj^-^L 

^ aI^tII CjLa^>AiVl (jl ?<$])/! Cjb£ya ujLSS Ajq£ ^ iIluj (jl 4 (j^^ 

j5d jjA i^nli (j-a A_3ljIA. 4 fl^kjj ,^11 dl^jlA a!1 a] CjAj 4^i^^ Aj-Ll Lai£j .^L^c. SAc-LaAJ ul 4 nff a!1 

4 jjA L^-nli ^ALaill La It-jjJall jIaa. ^j hiaII (^a! 1 (jLa]y& (j-aj-a]\£ 4U_iajl!1 aJLj 

! lluijjj ^3 lAjjSt Laij 

^IajVI Lal-aJ (J-adij (jl IajI j)S.AJ V 4 iff j ill A aL’)I 4 lff-Ajaj)j I La ^ j jLaJ lla (j£ Ad.|jJ 4 ]^!^.^ 

4-ijLjffd]! i Wjji t^iA Lkjl k in 4 jjt k^ili ld£j£ LS^ ' 1 (j^J 4 LqJjIa_a AL-saIjA (jU 4dl]j ^-aj .Aa.j-aA.j 

,Lc._L^ AixiuIL (jlajluiA (jJajA 4^LL!aIl 


jLui ^j-91_11lu Jj-o ojjLimlLl 4jij (_) j| 1 Cf^ l ' c ‘*J J \ ilj ^.3 ^ il-i^ll j. ^_-oLoN?i A \l >1 fr- 

ij A_ill3 i^H_SJil i_y cj-^ 0 O^ 1 cL^ . _J}} ^ L C5 - !] ^ pLxil (J-ljUl t-^Wnl \°i ^ ji IJ j AA . >i& A_a3 .1» . s-i\ ij|i 111^3 AjJ 

(.JjLill c^ 0, ^ Y A aJ ^ W jjjLU^jl dl j Jj l_uLJi ^ W {_£ ml ^jl t_Hj ijLliiili i _ 

*• -~*v ^\ l . A<9 i j 1 it A *i^\ ^ J .-i i J|j_iia— 
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Sjll) 


jjJ-aII (jX- \ \ tt-jj \y\\ ^gdj A_£1 oa 1I jA eJjJ^j jJIjjjjS 4 ^ ® £ * ^lx <_g-3 

jjJj 4_j^X (JIajJu aL^jL U " 4 ^ 1*^ CjaUajl 4 l^A-o ^jjJI 4>^ (Sj£ *—^ *SuSlj V^u£ ^ ^ U.ntt AxAJlII 

A\A ml ^ 2LlA AiLoX ^JLj <^411 Jj-l^VI 4^1]j) Jjc. oL^3 l^J^JxiA CiiSjj tCl&lLlml Lo ^ u-^i 

(J> tn') . L^9 _j 3 jj_l£jJ ^cjjIaJI CjLilJa Sj-^Ja-o ^aI-I^I 4"*, AJ (_)JajVi dj& ,_j Jj^ll ^jljJI ^j_dl 

■ *i*\ a j Lo ^jjj 2 AjjLaj OJ^J . Va j-oj Cy* AYu jja-ia-j ^Aj ^a ^Ij Lo a \\ jc. <—^ n^l 

j ^uj ij_i^j ^\j_uj ;A-mjfI»A 4 LLa aLuJjoj 4 A jto£ Ijjax! 4jJ_jj 4£ca^)A]l (j-* A_jli 4^a^ALol 

. JhJl^l ^,^-aj'lxj ^Jjxil ^JUj^I .laJt 4" n X 4 1jAj£ 

I^-mU * 3 °' ^jjJ! ^Vi uii a^a^Isa!! djLaij^lj (j^UI! Jj^jj (jl Jj 2 (jj^>i aIDAj ^!jai ^Jaajl 
L 4 ] laaj 1 $jL^,x jL.)?~ ^ jaLLo^I j-o jljxj.o'^ <o 4 (J!}j Wj 4 LTii& jl£ 4^slj31 ^2 . 1 ^ 

(j^jl£]l AjJajj-u j! ^flxu AJ5J) :A_uj|jj jjSI aj-u^-j 

^ Ia*J V — 4 _jL£]I ^ (JL^^U Aa£|^a] 1 A jfrsll jU 4(jj2jj-caVl na^ll 4fuu3lj 

CjjJia. l_i£j£j jLaic-Vl A tuVq^ll jlixuV^ ^-ilc- ^uajiu (jjili tiUjV A j jouJIjj ,A_Ljj i—A lxu jja ^Ixil 
(jlijlall i_y^S (^jljJ! A ajjj i\±*. Lsjac. l al ±.j {jt A_l^.li<i (jjjlj£ (jia 4 ^ j lac- A_i£jj 4^J^. 

.^j A jji> h ^Jj Jl* x^aj fl LIa iJall blaiS 4Jjliila aU CjISIaHuia]) ^jj*jj 4^aIa*Ji 

(jjijLall (j^a-au JLllauj - blj_A 4iilj_ij jjjLj - A- utnia 4 _jIj_ujV A >jVi aj jjt (j-^J (jl ^^3 4iLju V 

(Lg j 4 0^J aJlA (jA Alxalui ( 3 ^)^ {jE, CijjSj UaIjSI Caaj lAJLij ( ^j}\ Liahj3jji^jl (j! Aj^Iiijj 

(_ja AjjI^ AjjI£ 3 ^ 4“ jjjj Ul^j ^Jijl fjJ 4 j-JuC. ^-uitlll ^ j >all ^ 

(jtj jLajcVl 3 _p T| * 3 ^^ c 3 J^ ^-iJajC ^^)Jal^jsl~ 4-1 c-ja ^Jj LJabjc .1 cj\ nr -1 pLa 1 *JI 

i^A4&j A_i=kjJujl 3 j^]l (J-j 4tJljj!j^ji t Jj_A aLaIwu jl 4 _j (jLSjJail \^ * 1 ^ h~tij A-ja^SjJA \\ 

V^-J3 A jJj^A al^Jj! ^9 AajIajI o^is A_JJ^^ o-lA 4" \ \\ 3aJ .JalauJajVi 4 4 _lvj^1]1 4 CaaJ 1 1 j 1 aC- 

JtLk (jAJ ChO 1 ) -O A 4^o^JL9a]1 AjjIj_a*J 1 ^jA 

Jaia 4 a k^'ij jjjU-Mill (j±JuX^ 4Jj1aa ^Jla ^ 5 -lc- AJjliiia 4^jJl j 11 ^JlljJI LS_J-* 4 JaLaaJI e>j_A 

.AS£)Ia (3 *jjJ jJll^jS IaJjc 4 (jjuall (ja A ji ^iLcJI S^uaxll 

cJ"^ 4 ~‘ 4ljjjjjl 40;U {j^k CIjaj A U. .'ij < jJlt;j3jS ^_j oUa ^gic- 

4^ua^iJ ^ mj (jt 4 LaSIujaII ^-jjalmJ 4^1 aI! AiL^. JJ SjLjjjoII SJ 1 UL 1 jaUu (jl Aj^aj ^ja] 1 (jl 

4AJajJI jA jV I aJ^JI ^3 SJjlJ aLl; ^gJJ jxujjJlil! j-i-^ac. A ijj^- Aj jAjj U» jj>^ajk^ 

OLaJa]!) A_Ljj (jj_iLo X 0 * (Jj9 4Jjj_jojjJ 41 Aaa^JI 4J1j 1 aaJall Jlxj Lo (jJjjj jl j^AJ 


.Eugene Bolton-^ Conorado: Knight of Pueblos and Plains ^ c> •^•^ | J* j^jy s j^f^ cA^j-^ 
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j.h.in du\£ dililpiaJ 4\aI\c> J£\jAj dl-L-al Uh pA Pj£jj pill t^xaiSJl ujLu£]I paa I^dJ£tj <2 i.wVl 
dllajajuiAj ‘ JA ^11 dnl >«-n i p-a pj£l pUl 4 -^Ia^I jJAJjSjSil p^k~*fcj .IaI do ^flVll paj 

£_a Latijj-c ^-Ajji! p i.-mrll pl_LJ 4Alap]l p_A ^jllll ^j_iil -^_5j .dLuilll] n-ill pjJa]l ( ^a_ujJ paaJA 4 jjjia 

pill ^LpJl paaJl pbijjaa Jaj|pj jn^nLii.ft11j AdUldill 4^cSVl dlajJall (J^la 4pjal Ada PjjIa A±a lilap^A 
djLiila]! ^^jtd 411 Jxjj . \j -y "di pl^l p^_) — ^_Lp]l JjjJpll p *>^k (jjj £— djld! ^^djiJl j >" fc ^ £—*a UJjLjjj 
4-lujU) (Iau 3 p£l 4 inLi dlaJa...^ ^^JSi |3J1 ^aij^aJl A^2 )La] 1 pjJa :Ad pjjL '—daj pyu <jp4£]l 

1)1 ~~r> a 4 pajVI d -d p»AC. Cli-^jj! pjlLj 4 ^Lj 1 duj >{filj^ > <^i 4p^dl p»a) ^-Lpil 


paaj pjlaj 4,^-Lp j> a~ pluu3 dluula ^Ad pjjL pAC- ^^lalj !)lll Jjj-uVI pA n-nll 

,dUiL>ll c!a j£ ^iC-d ^L-all jiull dial pjlllj aj-uJj 4pA^lj lai_dn]l pdfc dal LpSu 4Kd Jjjj ppia 
AjU mil 4 <LL>I1 * 1 . A di\£ Lajjj . plaplU jcLal! p_A*Jl £_jj (j-^ (J^l 4l£jj ilea, Sljpla Idl Ad pjJall jd 
^plSp (Jpla 4 dUajaA^lp pjlaj-<a]lj 4 LaLrs aII 41^3j 9 dlijjupJlS 4LgJpal (JjS AAj-uuJi AjpA^ll JjS Ia 
pLj-a]! 11 a (i ^_3 -laj» l>ia ^-jLCa ^jLi p ^ ila - di k>tq-s j\ dutijj! (L5 13! jLiaJI Ljlaj ^^-Aj iLu^iJ A aIVTu 

. LupJ djjoual! 

dil ^Lill p-^j .,j-«p^^ L5 -3 cJj-^ 3 ^ Jjju Lijli 4 1 Lpia. La 1£ (i ^ 5 _a bLJj ^ *1 a j n»i 

4al paj . ^ i ^Lall ojljp ILia plt.iuj pi ilaic. 4 -aapj 4 'u'Liaii .1 Ja 4 iua Sjpa LojIj <—flp-ajj V Ajapljjall 

PpSaA^I pj^il jjJj ^Jp plalj pi p^Aj 4^C3 ^ Y £ * * ^lijjl 4pipl.-.'-pS jJ pajluj (Jl^^ 4^1u 

^t^Lu pwCjjpj dlu dL] pli 4p<aajl p-« J IflSjj .Aj^a-wll AajjVI 

PjjJl kAadjl JpiA £pcJ 4 kn.l^Ali 4Aa<C opiaj p^~i. >n j^llulpiJl c_apall !1 a ^-A 

liaaj lij p^j tlj-uJl Pj£] AjapljppJl AilaJl ( ^ S A iilu t^L] pj^J pi p£^Jj oJc-ls dc- Aj^) 3 ^3 pjCdu 

(3-jpL J-Aa 4'*\ j-k 4^ >«-i5y! (J i> 11 (3>^ — dul LaJIc- ppj pi \ a* Jal >nV 4AajJ ^ A * IpCLoilj 1^3j2 

4<-jpijl Ipiaj lllj .Cj|^a jjj ^Jj Ijjla pjUl PjUIViaII p-<a SjLij > nil Ijcplal pjlll pjj^jpaV 1 

11a P_a3 .AjujVI i^alall l^JUaj aJJa_A 4 palll]l ^_£1 aa L^SjS pi 1 w Ln > >iV 4 j-iAia (JLia iu La ^Jj 

4^jjla (_ip» AsL.,.-.a . Upa p-A plS-6 3^ IjlpSl 4 piij)-L...'jjS pajlua 4_u dIiaJI 

du»p£ Lduj AjoiSlxIl diUj^ ullA\ jaj IjIjLujj lJlj j jjSjaJI Aajj 4 41 Lli jj£_dj .^^Ic-l ^ 4C ^ 

.Ia^XJ ^Jlpxll pA CjpJl J] l44^JJ ^1 

4 pj-ixd L<a 4" ij ij^a pA pjpLuUjS jJ pajluj cjjpa ilLu pLj pdliJ ^plll ^ ij^ l nil pj~s l ^n'il Ja pi 

.Alxu pa^Lo opdc-j 1-lalj 5 La ^)Saj pi 4 \g xLj 4 ^ic. 4_iajj ( ^pll l^xaaj A-iaplpiall ClilliUl p-a 

— ^IjJVl A_ijp£j A_plal] Laajj .(Jjjia dj_Sp j_pS jlj dlldA pj-^J pi (Jp3 oJpapa Lj1]j! 39 l J *^Lu idj] d±jl£ 
^j^ijjjjL) ■» k p Ij Liaplj-pj£i] 4 _luu]Ij ^pjj^Jl plafij^ 1 A aaa !^ Lia^ipiaJJ AjjujjIIj ^ ^ a ^a^a^^A 

^-^jpaVl ^j-i^l ^ laaj 4 Aj_^j p^*-^- 1 " 1 clp 3 ' { - jQ ^ C* vl ^k 4__LjjiJl 4 T j^LajVl 11 a pLa - LaapljAili 

plajV 1 p-A Ax-wj!j ppdl AaLuua 4^)^ pLIaC- L5^ jllaj du\S pa-*-a]l p-a &pd J^J ‘^JIa-UI 
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(_)£djj . £j)j AjlgjJI L5^ UJ^ bo*6 4 g. 3aii 1 AIxmIuJ \ (jdaJU ^)Jjt_lII 4_llxuj (jjlj^li dUA_uj 

j)^ i JLia. fc*Ti )1 (JLujV 1 jj—o dix3J_ji J_2 ;_)_i3 Lc _jj^- ' ^ 4 1 \ ilbj . A_jjj Wll 1 ^ i<o^ > t uj^S 

4(_£j}jJ ^UImij 4 libj '■» 1j 4t^Iu lib] I ^J3 L-fill ^ V ^ Y £iL)jJ 4j3Laxu3t 

Jjtj bu3 (du nijj dAjj-Jojj (j-o A_illa ojIxj i|a il l dLo 3jlg_*xa (j_A (JjjJ _?*j) ddl^aJI (j-a dijj£j l^-K - 4 ^Lj 

A_aldo 4(jjbJ! l£<H is ^ bu3 (^dlaJl j-i-saaJI (j-o A_i,lilaJI jLgJiV^ Cj1aC.j . Adbl..l'nj 4 in l> nt».o _jl^j jj-o 

. giLexJlj <_jx£d dj^JSkJ 

(j-o dl.£-j<o~>A 4 A n ..ill Vjnj m ^daj;V diAdll j-*a.Vl j-flfl]! ( «^j A jl v> il aIxuImJI abA ^.13 dc- 

ba (jib IbA (jj »g.bbi <jc. a Id i laUbj jx-^xllj (jj/i.iN 

bia^JJaJJ A_lxd]b S^la ^_Aj iAduJ (jj_£bo Sj-dC- (Jd JJj A !"> kkiljj du-ujjp (Jboj (j -0 (J£dj 

(jl bj_a.j] 4 4 flVi b£ du^. ^ic-Vl ^j Ij^ajj <dJ_a.Vi Cj^d-ua]! abA Jj blu c*bl (j-o UlaoA Ijij . UI AAuuIIj 

. 4_bic. ^lc< b»u|j «■ -jIa il Idujjj c3_5^ ^-^dj ^gdabJi 

.Lcub dul£ bo£ ^jjJI (jLj (jJ] A bb (jUdVl (j-6 Vbd dlajl-^k ^11 dul£ Iajj 

4(Jl)Jj jjd >Sjl SLi^. uZ-Ia ^ jl 4 AjjjjLi]1 sU^JI (JZ^a ^ ^lau Jc bblj «ldi UJa (jSIJj 

Lljli 4lj]j^ Jl^_uuJl i£jA bd»& (j^J A_3£)Iaj A_uijIJI ajdj - u^lllA j\ llA 

^Ja-uill 4S/-1 a A_j ^]_mJ be 4.ij.in^j 4 A£j_uuj .A jV- jJi bo ^Ji ^ flVii 4 q ^jj_uiflj ^JJ b-mfljl Aaj 

(Jj^ lj] ^ 4. ',-^ t ~i j A_a 3 1 —flij (jl (j£-0Jj .SJjJl^. AjI^C- i A_S^3 4 - iln-nli 

ic-la lojj d±}l£ A^ofl]l ailA (ji 

^_i \ ^biai]i ^ LJI 4 i Jjj£j 4 fl f\ LoJJc. 4bL^lj ; lAil (j_«o (J_*Jaat Ado (jb£-o <_£I 

i ^l\ (jjbst^Jlj (jjba<>4 (Jbi^JI - ^jbjJ^i ^Jb*Jl A_jJ)dlj ^ W11 b^jS ^bi A_L^iaJi 4 —fl\ kVi^lj ?A a\\ 

CjSlai V Ajl JLa. ^Jj Adjl^o iabeif ^l\s^ 4A_IabuiJ jL£al As^yjiJ 4Jjjj _ dbu_Mia. 

4 A t il l^i 1 4_fl^_uj ,^jdj J 4^aj^J| ^]c. lloljilj 1 n^k ) Ijd .AjL Jj£^\ AjjJab^)]! dboadll A bimlja V] 1 ^ 1 il-s'l 

^_lc- dljUtoJ jjjj Iiiac- Jj3j -bjd. Qa 4 1 ^ dbjalpal (j-o jjjd ^^A 4 baL^lj^aJlS 4 bb^a jJnj bd (ji 

(jj&\ pbjyS 

A_iH! abA JIaJ cliJ-abj ^jl 4^jjhnll (j-o 4dllo J-daJ ^jc. IAj-aC V ^Ixli AjJJ (J^ 1 4^-ilaldi ^ i f\ 

Ui^Vi Obu]a3i ^jl j 31 (j-o tbj^jSJ 1 ..\\ jAjj ^ Un'i jae. Jjd (jj ^boC-t ^jc- Sjj f\\\ 

(_3_ujj bldbuJ ,*1 ~s i Lojjc* A_iij ^ ^ djLsjJa^i (3_^ ^da^JJ cd^xo 4 ^jjj^uij 4~" \ lb Ijj 4 jja-taJl ^j-o 

Sjjbx^o (jt bo (j-^J »dJ -sV \ j_A ^ 4 ^ i (J_aJad]l (J^ lTiII (jl^ 4 jdl (J^ xuJ (J^ba. jj-o AjjjJa 

(j-o A_3 jj£, A ^ i nij ^ n d (jl 4 J>J 4Sla-3j .^jdajllj bAldli ^Jl-C. ^jbu | ^ g da.~A jboC-V^ Ijd - Ac-boJI 

— djjjJl (jJa_*J (jbs 4(^jJi (J^-a-odaV^ bjjbjJd] bfl3jj »dbo_^latA]l ^-ic. A_dcjl dll SLx aIIj lL:\ n-o^'ill 

A^j^oj ^!i£i aJoj-mu Jl£di ijl\ bblib ^l^qT) dbjjjjjdib (JjjI^JI Ajdj bobJl jiUiill 


^^.^-1-oil-^^J^xlI ^3j\i si- 
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!3a <JjjJ.a-j~6JlA.lj 6j3 4_ia ,‘’Kg'n ui (_^jJI du3ji3lj jd331 (JjVi iaa 31 jpi 4jj Lil <Jj& ^adjl Ajjlai (jl £—■&J • j3dl 
^Jc. (^jLuuilj ^LCjjaI! dj^ jgJl £^aj ,(_£jj31 (jA jjd . *1 ja 4 IxAIxh La 43 q 31 (jA (Jj33l (jdoJ 4jli~ IdljuiT. 

4d3Lu (JaxuJ dLu jj-aUc. ^Jj d^qn >n dL^-aVl j-*-alax3l 4Jd jl 4_i]i Adal (. — 1 maj jl j^ aj 4 dl^3JI ji-jd 

^ajj Jjjjj 3 Ij * jjCjl ^31 ^jJjaaljjjlj 4 ^v*alj-*aj ^Jj ^jJ^ljjjj]! Jd±jl3 jJaaj (jjjjj3l ^jJajI (jdul ^JJ 

(JjJjd jl j^AJ jdj . LAj-cC- ^J] dl AAaljli (jJaJU ^JLflJ 4 ^aJI jjldll <—fljLa ^Jc. 4 JJ^ > sl\\j J) 

\j *^aj& jl l^J jiaj ^jJI U;Ijjc.! ^ liT-tJaj 13] 4 JjJjuj ,dld31 j^-aloxll ^31 dl^Vl j-ualoxl! A^j)j 

(JjJjju Jaa j3Jl jA^Jl (_£*1 a <lSV 1 fcjl i j-cC. jAaj jl j) 3-n'i. .i'i 4 ^jai j > rViP- (jjaj 


. l$lab ^ 4 ouj1jJI jA-aloxIl jla3aV ^i£j Iaj difdajj 

dljA jl£ 13li ?^1 j n-Vi*1 (j£j3 d£jj j<a 4£jjlj3l ^ 4 £c3j 4 mjVi <^331 dm3! j>.Vi*31 jl cdjju uu£ 4j£3j 

i \ i'q 1 1 ^ a i-v** 1 ! l n't ^ *‘>1 1 4 jjoii 3 i jl l •> <_flj_uj 4 _jl«S 4 Jaj L&J '<~- j-v. ■ .^U o> < ** i n j. ^’<<~. LsjI iu 

1 ^ jlr- IjaHI ^^3! 4jjld3l dlaJa ^jLjj&Ij 4(jjjajljjaJij ,^JIj3l ^ jA ^jal ja k^-nll U3 jJnmj 

pljul L^J CjjJla (jj-^J (jl (j-^y dil < }jju 4 _j1j L^J (jjdjjj jj-s >^ii3 <JLa. J-dj (jj3jLaj 4 ( a^jSjjua 

Laa 4^.»_ j’.A ^JjJ LaIj] 4Jj^ A 4 DjdoiA (_£jj A_lj jS31 4jdl V 1 '— flJiJ (ji j)^AJ 4 6JAj-a31 (J^ nm (jl Ju . Ia JjA.j 

jj-alox3l 4_jjjdu (jl (j^ aj 4^jdjj3l (J^La (j-Aj ^ ji-usal jJd 6ja l «-nll (Jjtajj ji«Vi* 11 jpi JjJ)-a3^ c \) > 

.A-iajijjaJl <c. di3l 4-jjlflc. AAjjJIa 4dld3l jl dl^SM 

(Jd ^ Ir. jjjdi3! IjJk J-AJauj ^LaJjLaj SJ^.Ij 4_laajLd A a i^aJ jjl (jd-aJ V 4 ^ajJj j 11 (jAj_3l jjjdj 
Uaia Ujjdj 4 UA \ Inja Idajl 131^ ,djjdu (^J^4 J>ajl AS jjld (^3J! ^r-j.^u3l ^3 (_$jd.V I dUaa^L^l 

!3ij »JjJa jp» (JJj-k.iU ^di 1 g 3jIJ 3U (jl ^ J>J ^r-j-k.iu3l 4 _j3j (jli 4 4ijaA3! (jlwLaS (JUaji (jjSij 4 dllA 

fJiil Ug-iL 1 n/nj 4(jjjtA j^c- (j^> 3 ^_jLj jLajc-^U jj-fA 1-ujJ (jdj ^ iula j)^> aj~% Uj_al 

liaa l^LuajJ ‘d^alaj^ *LAjLtA3l dJj (jx- jJai3i '— Sj^sj 4_ajjiaA31 4 _aj£3! l 3J^ <—aJ3 (jd^j JjJjc- 4 1^a& 

(JjJaj (j-ic. (jjj aa (jjdj (jl (jdAJ 4_jli 4 jjaj-sa3l 6JA jpa A£.ja-> a IjJ^j 13] (jdj .Lidajc- laia i^t 4Lujjaj 

.dli«]l dld31j dl^Vl j-ualox31 JJc- S/jl (jd ^d (jja Ijjldal^jSl 

.Aiui (jjdj ^Ija ^JLlj (jJajVl j-cC. (jtj ^Uldl ^3] (jjjajjjjaJl (Jx-ajj 4 Idl^C- 1 ^ja 0 ! Uad. 


jduj liLial .n i ^-iaa ^^Jc- jjj_JjjIaa31 jj_iaj3 j-dlj 4(jjjjl \a i^llj 4 jjjJjL/pajl (J-axj 4 4_uij ddj31 gdj 


(jj3Ji 4 (jjdljjja]! D-^jldj (^j »Ajt3j-c A_iJjjJad 1 > ^nir i > Jot j ^a Jalaj laLialj 4 4iiljtj dlxJj-a31 

jA ^dddj ^d3 A nr. 4— a > ^|‘| AJjjd-d (_j3Jl (jAjJl] ^jjJ_ajjj 13 t—a > ^n'lll J_AC. (jl 4 A_i^aLa3l (jjAJadujj 

^LJjld! dldiu ( *_a ^jjUajj L5 d3 4duj (jjdA (jjjaLAa (jjdj (jl <■ j aj 4_j] (jjAajjjjaJl (JUj ^4duj (jjdu (jd m 
(jj_j (^jUdl ^ dljai 4 ^ja-o L^dd) 4'dldud LoJjc-j ^31 aj (j-c ^dalutj Lc (J^Jafll ^g-uuj (jaj .l^j <—ajiat^Jl 
(^jljJl ^ia »4didI3 SJjJa djjLjJjtj (_jl 4*A_i3ljJal dlda]jial £ x Jaj \—did 4(jJajVlj ‘ ! Llaj^a31 (jJ-Jj Ajjlajj Ajjlaj 

jUl ^.A.MU~(_gj jA^ll (JjS La (JjjLaJij ^IajII dLmJl j)J-J 4 - 3 -joj ^jjaIa X 0 * &ja 3 dLlA (jl jJ-JJ 4 j jdil 
(j^il jLJI j>£- ^ Ill'll (j-c j 3 dlj r^iUdj (jji (j^jdjiJ aAaj (jl LiJajl (jdAJ Jdd jAj 4 ^>-id 31 (jiljJ 
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j 1 jl 4lAg-L)j Lud ^aJ l- iLaJl J-aI£ jl 4 La L—Li kill ^_jLw_j aLLiil (_£dll 

,1a 4i£>iaJ CuaJl J3 LLLJI 

jl iblj-A 4 ^g-C.In—k.TiV 1 JaLuiill Ljjiiii Jtild £_iJaj-A A_J_ujLujVi jl—L aII ^pa-xJ jj-£j La 13 41—g-ld C5^ 

jdljLJI c JA jldxl jdcj SLa. ^£j-a ( ^Jx ^l^ju g-Ljjail jjjljfl j! Ja. ^Jj — (jjuil^jJl 

4_i3 4 \ ^ 1 ^ ^ | I ^jk^axjj ^jLaiII 4 ilr. l ni > J^j^ jl ^c-Luiill A, luiit ,/ lj 

^«jj . jduJi j*A d)LM 4» daj jjLdj V ^-ax (jl jjjiuxj jjjJI 3^ ) juliliJi jjjj]jjj3l ^£j] 

cliJAJ 4 4 Aj.lffl JJ-uaxJi ^-3 4 jl£ ^^C-Ltd^M JN ^ ^ . ^»V 1 jl 4_iil£d Jjflj ^ii]| dVUu]L (3^^' L ,<W ‘ 

^J-i^al ^ jJI jA 4 jjJ^2! V 4^-ujljIl j--jJ!j W ,li '‘^ 4jjjjia]lj uIiI^IxIa]! j^jUjJj $ j_iSl 4Xj_iuiJ 

. LaAj 

jjSjl mil djj ^J] j_iaj jl 1 ’i* W\ kni LLa . j-VjJI ^>ii£l g-JjJi \iic> 4 j_i£l 3-^ L5^1 LaI& 

ilLlda. 4_1 xujSaI! dlijJjSWl CjL ilia J*J U JJ l^\ 4(Jjjj1uoJ^£ jJ _^jlui JLa. duijx j£dj jl~> xa£ V Ij 

J_i3 La SJx.IL!' jj_i^a Jjdl J >^iun LiiU 4 1 >Jajl ^JjVI bbLljjjjdlj diljjJjj-Jl ( ^J] 4^J Sj) jjjjl ,^Jj 

£_a Sjd SJaaHa ^jjJI LfrS£3j ^-n£]i jLa-aiLH ^^-3 4_aUaII jLjIc- ^-3 CLlaj^. CjI£j!j£]! — SjIaI! ^jXa£]i 
i ^j]\ 4 IjjlxjLuiAj SljjJI -^J] LcJixj .S^La. j^Jc- LL£ l;g t^^qn Ijjl L^j 3 j^AJ V <^jJ 1 > >>>3n 

cIlajj Liili 4 3liJI CjLLaJ!! Cjj^j L^jj JjL ^j1\ <illi a! CilaUaj clil aj^uaJI ^laaj 

j_ 5 ^^ ^JA ^3 Sj_jaLj-a Jju ^aJI dil Ajm^ll {^1 4 jjjLlk nV 1 j-dp]ll I^llj Cllj^'S Vhlirfl jx 

j^£j 4-fMjJiA LajIx jL IjUulj Jl 11 AZuj*. Cj|)i3 CiilLu IdJlx. I^ja jJ^J ^^1 *Yy^}\ ^3 i3jla-A jj 

(jjl 4 4 _a1j | jjL« >« CjI JJjLla j^» L_i£j^a ^JLxjl jl 4 ^jmjjLoij ^3 4 jjJai>lali (^jJi jCjJl ^r Li mil diaj 

4 LaJa-ui jdx diljjj 4^1a_uJl diLijUuj 4C1jLi»^.a]1j 4^Ja_uJI CIi'lix 1_jj — ‘L-^aSJ 1 ^^LuLaVl dilAm> a!1 

j u£ ^-3j 4 L5 _uiJjA 41 Lb SjLa^a. Ij ii^ajj djjj jx- LbJ^b j-a-i 4 tiUj j^» Vj-Jj >LaJa-ui jjj_iLx!i diljjj 

J'lSdlS Aj'lIxj A jJiaj 4JjIaLa jJ-ii ^jJajL/1 JjtAJ ^^13! djlLjJ>aJ!j Kjl mil l_u£jj jx cLJaIu 4 c.1jaj^11 

,4_a1i 1]1 jjluLal 

j^Ul j^4 4_*Ja3 Liiaabl ILLs A l^aIx j_^£j Ia )j±& 4jJIxJ 1 ^3 lAJaJ La£ 4 4 u)Jj^31 j£13j 

LjIjjj 4 jU mis!I j 1 £aa31 j_A Ajji go jj!^i m j^jLj 4_jad cbljLuj] L^j 3 Liili 44 jLa 3-i)^ u- 4 

j_A 1 3-i JjLaL dljld Sjjir k^i 4j ..iJi& dll a urs a jld 4ajj) aLia CjLaJaIj dll—ix£.A 4 i jjjj LaI 

^Ix 4 ^Ajjaj J^l j-A j_j^3l£j g-1W td 4 JajS-a _jjx ji ( ^ ? 3 4 LlIaa 4_aL] 1 JlddVl <&JA jJd .l^JLLd 

.Lujjia 4_LAjjldl 4 Ia^a!! c ib^aj JjjLla JjjLaj 
3^*11 dijdl 4_3 jLa1a dll ajL i n~^jL> mil dljJjdd dlLjjaJl jLdxl 4^_alj]! ^3 4 jdcj 4_lj jjjjljAj^ll JjLjj 
^J j ji-i-ail 4_iJLi!i 4_dj}aJi dJjJj]! ^ daH IaJ_1x j-^Jj .4 _ajL^aj£ jdj *dlajjl 4Ja-uiljJ L_j_ujIia] 1 jl ^a!1 ^_3 
4^1 ^-3 4 J A^J 4 ^k Jn^ a!1 4j^a^L/1 3jSJU .JadJl ajdu 4-bljdx dLdjdj jli 4 ^>i£! Jl£dl 

djU^Ajij . JjLaj]! 4djdA 4 4 i^Ia 4jj3j^J! Jl£dV 1 j£Jj . ( ^-JjJaJI 4 jj£jp] dluil£ au l ^A 4Cjjlj^Jl 4 ^iwj1Jm 
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iA A kUg aN d£LjLAjJl fiAA jj uij Sjjj A 4 Jfl^ a! 1 ClAJ 4 jJjJ~^jjJj i ^ ll 3jjjj — ^_ljl j-g JJLa-caJl AaLljl 

^LxJl jlj .^]L*J1 ^_iJaj2 JaJj .1 k^-Tjjj L^jlj 4 ^jjj. 1 jlM 4 ,1,V^ t AiJ i si A tti,Vi>i ,^_A 4 jjJjLjjjflll 1 a tnj LaS 
jJjj jl ‘AaIj A_Jjoj1.1uj ej^jJ jjljjll j-g AjJa2 j_Ljj 4bLiA.i .^iljjl a,1 >n4> jJ baQ LjjJaLj jj^J^i 
Cj^bbaJ ^3 f. Ia-uJ 1 j-g $jLa]1 j_LjJj . JLuVI ^3 A^jj AJli-ua ^Jl jXulJ Laa 4A_3 ^gjj u) V 4 - \ ij a J^ >» ^ Ir. 
Qjl£ \ aKj . \ ^ lujjfl dj Sjx ') LaC- jaixjjLj *A_a^Lc jjjj Laj2 Ajcnlall jjlj • 4 J>FiIl 4 jli juaj i^iql! Aauj1.1uj 

^J] AjjaII V^a-a 4 Ja*j (J^C- ^3 jjl JIajaVI jj 4lAJ^j ^1 Aja^jA^ji J jjVl ^ jj! Cj^LjIajJI 

jjIjJ ^Jj ^IbtJl Vj) ^ a 4 L^jjj&j Jq k^ijj 4 La1j <-1iL*£j 1 g ni (J-Jh-afljj 4 jjLjj 4 j^lj 4<-liJjj 4^»lg—w (jajjjj 

► JajLiAj 

jjjl ^^3 ljjf<» IjLuil Vnl t^ij J3j ? jj aL>a JjUu aJILuj ^^-Iaa ^Lc- Jj_>jj jl^Vi ^J] 1 n$Vil 4 a j 

bli lisj 4 -Lkjili . 1 Vn jj^UsJI jl jjjLiAjll L_Liaa£i IaJuc 4 j_jj uC. £_uAji jjkll jjoiC- jAljl 

jji^LjjJU^J! j-a jjix_*-caj jj-> l jVi j-A -l^-lj 4 ay i>i ^^ic. Jn-n^ u« lijli 4UjIjj^£ Si jIaj S>Ia] 1 1 'll W 
jlj bj dj \ l Jl jjAj JjUu3I 11a jl jj^b jj-^ ’)V \ jli 4 a a\mW Cj^^LoIj]! lllallj blj 

j -a Ajjja "4^jS^ U CJ -4 jj^J lJ (j^j 44jli l ^i» i jjJ g- LuiLa j«lJJ jl jS.-cu $i,La SjJaaS jA ljj£-g 

j_A SJ_^.lj jjj jjajjJ_iA (j-* 4 A_3 jl A-aj 4 , UJ*bf 1 ^ i* jjjb - OLljsfc. ^j_j31 I^aa-uoj - ?:LaJ1 

^Lc- 4 < — ajjV 1 '1 a (jjliAjJ | ^-ujjjJ1 ^gjbjjjl t — JLuIlSl LaJjC- AjasJl A uJ 11 ^iLjaVl jjjbJl . jj> »■i^.V 1 

i A-j-fc > n Sjj UajtS 4 4~* ^k ^ijjj 4(Jjjl jjjil 1 —Aijj*-o jo-^Uc. ^jb'n LaJjC. Ajl 4 ^ ^ 

jjlj 4{JjJ^]l djlj^a 1 > Tja jljj . j-k-«alj*I] (JjjjJI A-DIaIaII 'l^-k^aljaJ LflSj eXoC-l 

^_3 pLujiVb \ \Vn jLiAjV 1 ^ i k <-t j-6 jjl j ^ jl 1 j_j 9 .Ol£.|^aIl ^jj 4aJj^LftJl j_i-abaJI 4"ifljuj^l La jbj-w 

(Jjjia 4^1i3j jjS ^-iJaj ^3 j^ jl jbjc-1 4 j-aL^. Ajljj 4 S 1 JJ 4 Ljl (Ja 3<J1 IjA j\£ .^aSIjJI ^Jlatll 

• ^Ual]l i-bljjA ^.jjl lAjjju ^j31 4 4ljljjjjj ; n31j 4 4jLjjjjjlj 4 CjIjjja£W1 lJiLuU^I j)A 

bjfjl 3_^.lj »4 jjjJj-IA (Jj3_^J 4 aI^IaII A^1j] 1 4 fllA be] 0jl_aA jc- g.l_Alxll 4 AA \ 4Ai]tjl JjixJl ^J 

jjj_uj j 1 *1 iC. 4^_jjUaJ j\ >>ia] 1 4.a LiqIL \ $ 1a 4L_ijJa Jj j_A 4 jjJaa A^jLi-aj bjj_A jLiJlj 1 jjIa 

^ Jiojj 4bjl^j] Ajj^ k^i a!1 A n-nll ^Jj bj! m Ajj^ L-,a11 A >^11 j-g i^i JaIL 4AjL-kii jl^aJl 

pLj^SJl - La^-a (jaJ 4 jjjUVl ^3 jUiil £ji jl jjj 4Cjljl*_uVl oLa pLa1*J1 Iajucj ,j_kVl gL^jVI 
\ ^ 1 a dj\ aJ Hi'S 11 j-g OjLili \ ig > kTi jJ^l dijj A*_L;V 1 jl l^Jij .AljlaLcJl Aat-JuV 1 ^\L) ^3 jj La Jj ( ^1 ASSaj 

4_a)a. jli 4 4 jjjJu A Ur- A-iitil Clj j blj iojb^. VXia 4l^lu m ^^-2 4_j3c. Lw_*Jaj bl :CjL^jaj 

. jjJj IJiT-^kki AxJuVl 

j^ia .4 q Lit n At-l.IV 1 J»-\i Lijli 4 4_jj_uVl Jj^- Ajja-uaa ^ulluaj Aa k jb 'it a JLa^l u^j (jij 


j Robert Crease Cp^b '-‘W jj ‘Inward Bound Abraham Bais sjj-m i_ujj=JI «.Cjiill jjjU jj-' 1 ' 

.A History of the Sciences -y>US cjI jiJI Stephen Mason ^-i~=jj .Second Creation.L^jljS ^Charles Mann 

.steven Weinberg -i The discovery of subatomic Particles ^ ciiljjjSl'SLi SjSjJI li—j 

bj|j5l biljill Jjc. ^.-ill idiiA=dl diaAl (jill iTaming the Atom *iiiHans Christian Von Bayer 
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4 L $£ i ^g_9 4 ^J_£}Ja£ <^-9 (jIuJJSLS j nA a jjJ_a 4^jj mAjj ^1_9 4 ^ A^V ^Lc 

4 l^_jJaa_j £_a £uLij]l £_Ai. (3Jj^a L^J -A-lJj-a JJC. dl-A-Luia. Ax-iil A_jl ^jJlIc.! ^ AJj£ AW >» Aj-mJ 4—jlxa^J 
4 . *1 *4» II 4 —8 k *1J ^ Q<~- JjtJj .OljjjjjST^M dllA-ua 1 jjl m Ajj^k k»A /j j 9 JI A k \k^ dll AJ ..-, ^ J^ 2 k.j SjAJ jSjJ C» 1 lV> - ■ \ 
tkdi Jj-Ia. ^ja da^ < —fl_kjii£|j Qjjjiajj CAa± k»^fc Ad >» -^Laa! AcjIj AfljjJa a dj^jjj ^gfLj-aVl ^JLtll ^)£ajI 
(jl (. a ; AdllLujjjj£]l Cj$\^-a ^9 JL^j dijj dljJafl (jy^i j (jjjla O^J 'AJjLoIa l^iS dul£ l^_jt 
oJ^J Aa < u^ dlic-LdA dijlS ^jiS r 1 did ^iil Jj 4 DjJa9 \$\AAJ (jl (j^4J Aj3Lw A W L Aj^au-al Aja£ tilljA 
jjij ILa Ajilaj La jl£j , A9 ^jSJj a <jl£ ^LjI j4 Ij£ 31 ^Jj 4 W t^ill Ajxuj ^jj^^ajj 4 . u jAj .AcbL) 

* I AL^ 4_jLjdd L 1 L n 1 t m '1 ! n~X. 

(JaLjL ^d ,SjLaI] Ajjjl! A^lajli Jja^Lj]! (jdlj ^d 4Ajj!dj|Vt djjdjl ^ JjVl di^idl AjIjj £-a 4^jj]1j 

A_9Ua]l A !•>W jl»-k.n]l~^$-uij jj ^_9 ^A_^jj SjjJ &jj_usa jjj_La^J ^IxILj A_9j*dl <j_A <_}_iia}L (jjJUAJJ (jjLIi 

(j£jj Ljli 4^ s _jJaLa]l dl-l^-V SjLlI.3 ^_9 Sj^jaII 4_jjLd]l ^] L^laj Ijtj .oljul! t _ aJ CjLjjj£]j AjjjJI 

jj) 1 111 4 . 1 _J—i9 ^j_A ^~S Li I (jE’ (^jj^ k*>il^ 4 Ia^_LuiJj9 v LsJV 1 «flj 

j Jti (^j-kj LLj 4(JjJLadli ALlall 4 ^ 1 ^ nr>! (j^a LjjLdll Ajjj cJjl^-ilj .Aj-saaii jkTiVnm 4 if\ A9jjca c- 

jj_LlJ 4Adxal*JI CjI jJaat a\\ bj- li. ^jLala ^)JC. AjJjt-a ^.li A^JL_a LaAj 4 

. Ljjj^d \ Li'S Aix^_^J c>S{ w f\ k nl jLoj Laj 4 L^LLq Aix^_^j S^La Qj£j ^j1 (_j£-aj Lu LL kn-’k l 

SjL-ia^a ClilW k*ki djlj djLoJjaia. ^j-a A_i£j^a ^Lox^a ^^9 djj^Ja ^1\ 4jumJ\ q\ (jdj 4AijLa-a 

jLLL S^jl^a 4—3-uLjl AjC-llL-k-aVi diVL^ii cLa ^^9 Ja99 (jd i^bj (jJC-LdJI (jl c fln-Ti^ij .QjJjSS^\ di\ W d] 
A-LO-mj La 4 A; 1 jIa_iIj A-ulua £_la9 Axda ^)jLLaj (j-a Ldajl IfliLaji Jia9 . 4 ^LmjL Aal*-a 

lIiLLlia] 1 cLa 4 Ad^Ji jd- dLaj-ui^J! cLa ^j^a 4 La Aij^iaj 4 ^^.!^ Aj! 4 jJuj IaS 4^Jl*3) didj ► Id j Lll Asuil 

.Ajj^aJL ^LLa (JdA (j-a A*Ja9 A*Ja9 

(j;\ t Ad kiillj A-udjVi dLaj_uidl (j! 4A_jld! ^g.9 4 IjJJ kd pLaLLI (jl_9 4 L_JJ^kJ SjLdxaJi dll W kr,ll (jl Laj 
^9 Jjj9jjj dluiJjj (j^J ’Adj - 6 &^£ ^^9 1 ki 1 g k>rr i £_a LIujLojj 4dLjjj£]V|j dLjjj^Ji 

jldjl (j_A ^ A9li; ^j-a A*_la9 ^jj 1^9 jiial 4^jidl£ j nA a ^ Aj^J 

&ljj ll&jli 4 4 116 VI (^Ic* 4tlijl£ Cjl^Uil J gr^n kkili .La^jc- &j_jjjL-a jjllajl 1^ aIA^ a jjU 4(^jll sillj \ 

.4iW k« V-^LtA 4 AJ^a. 4ol^ijl ^g9 64ilLAj .diLjjd]) l^_i Lulm Ajj^k da 4 4 iL 

„ 

.A^jJal^ d^Ja t—ajjlViA *\)J AAV! - SjLl] ^jLajSjI ^ diLjjj^Vl 

dlljJ ^lllA J Ijj 4** i 4 J^lj 4 11 ka] ^lljj .AjuaaJI Sjj k *~i\ 1 &JjSj dLja9L±]l cIj]J_ i La ^jSJj 

c qj ) l ,-n] 1 Li L>A a (jL£ Ijli a aid a Lg_i£]j dLjjjp£]Vl (j _A A_k.ijj A W k nil aJjLoja 

S^j (j-a Iaaj^J aJ^ • /jj aid a qiK k*ki ^g_9 4 JL1 o! 1 m ^5^" 4 Ll>^^ L)^ ^jjjjLxajSJi 

jJ-JJ 4ld£Aj .AJjLua A jjl kil dlw Hi LaAXS J-A^J 4(jdj »S^A y X J ^JjSl jdV 1 aLjSj 4&J-C X * J 

Aj! 4 (J^LaL Ij-A jj-A AdjJallj . 4** i^gVii JJ J^lj J^lj Sj£.l9 (jl 
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X * aJ tn £*jd *LgJj^ Laj^lj JJ a^I t i^i\ sijAll (JdL dsLjjjS]! 4^1 La J 

Jjj^j jj ^jdij .AdLdVl AjjI inil 4 W >»Ii JLLjV (_jJJjjp Jj AsLdj tljjJj^J X X jdV|j 4 Ljjjj^)J 

(jjJ (.J-^J dLjjjjjjI 1^ A liflJ dl rtj tn^fc (J_j 4 4dLdj dljjJj_^)J A_a_luj ^^sLdV 1 (jjj-31 (jl Lqjj ! (jddl "vLa. 
aj—k.^T- 4^jjj_ilaj]l jl 4 ^jj) j il I ^&j_i ^L£I juaj . Jj-Aj]! ^_IJ (jJ 1 3i n nl IdiAj . A W t n 

aJ_A j > j-a aj-iSiE' 4 c^Uj ^J! AsLd) 4 LgJ L ‘i aJ^lj a|jJ (Ji3j $djld dLjjj£31 5 ^-uixj (jLj|_£jj 4dLjpj^}j 

. ^ X (jj^j• -ij 4Ajj^ k^Ii ^jJG- dLuxi^Jl 

Aj^laj l^d 4■ \\IVTi a31^ jj] ud ^cjjL Jj *1^ Alja yisJ AjdJal Jij V diUjjjjju]! <jj 

44iLjJjjai 4(jjjl_uJl si jAmj JjjijJj ci^AJ *■ a ulj£1 ^VX ^BB .*LajL |jj3 AjcuIsII jJjjj LaJxa^ L» 

d^llal Ldc- jUj 4 ^4 W t 6 UW'i ^aJ) Ajj^ AJI dL^nll j\ (j^nlni*-LI jL^L O^S ^ dLa-im^ 
_ J UaU Jj oLjjjjjii]! JLdj IjlSaj .aJjIaa aJjS < ‘ > \Y\a) L^jl Id - dLjij^>j l^jli i i£j^ ^5^ 

^^B A-wcnia ajj ^i aJj_SLjLi ^jjx-uilljj ^JxHjVI dJJI j£ ^^B Idiu jjj <j1 4dLj >»■) aJLL ^j-o iad 4 sj_Lj 
~ LbjJC- JJ£-j 4 ^)j>a.uiallj 4 (jj> tn^Vlj 4 4 llj 4 aJA (^yA )a2B Ala]ij .{JU3J^\ 

.S'u^Jl CjUj^a. ^b ,wTi 

c1iLcja-> a a_lJuj CjjjjJI Cijl£ 4 Jjj^jjj \ ,g a uij ajj isi\\ (L5 ^a .U m.v>A S^pal ^aJLxJI Ij_j 4 JLa. J£ cs^J 

Ijjfc \ \ i m a 4 ^ -aIx II J'uiJt (ji ^~i l ^1_3 * AjjjJ n j A A_ijjjj£j) l_i£Ij£ I^jS Sjjat Aj_uixuj 

^1 CjljJb CjIjiJt ^1 Jd^jj ^ J &U jSSl 4(jjjLo£jl *Lc-j^. (Jjljja C-I^j A_jI£a. 4 JUJ! 

^Jj cJj^rO 4^i^ljJl -^C- J <^11 AjjUa Aaj, » . ^ aJj£ (J^ uj 

,jl£ 411 iK a^Iiall aJJb (J-aIS AjlIU ajljJaA. A_i3 CjjJ^j 4. ^ ^.^S~ ,jjj^j£jl ^Jc- In -k**i Sjj 

Aj_uuuil! diL&j^ a\\ A_14j^J 1 adA jyp- 4^ q_iln A qjjn 4 j.1 ^ nj .LijjjpS]! ^ A^L^jI 

(j^> diljlsj 4a^i^ j;l^J (J^j djUjjj^W! AaI A^iiii laj AjjaA^I 

.[Lac- -Lajj^ II Jxlu xa jAj 4^jJajVi <—i£jS -la^. ^Jlxll e\jj 

A-k-al^ ^jAakjjJuA ajj ^B ljjja£]j jjl J\ 4 Li ^JJ laLLac. ajj jjjja£]J (jl£ Lj£j£ (jl IjJl^. ^j.1 l <-nj V 

4 Li J_^. ,^J] ^jjJ^h-4 ljjl£ 4(jj^jaJtj} (jjali ^B 4 4iLilx]! (jSJj .aL^J! ^yA ]j\it irt l&jj jjl 

(j^> duj£j ajLJli .aJida]! jA. ^\ Jj IjL-^j ^j-<i 4diljjjj£Wlj 40Ljjjjaj3|j 4 CjLjjjJI ^jc. j-4 

4 Aj_ujjJfl^j£J Ij 4 ^Jjj-C_uo 3! <-J_S|jSj| j 4‘A_ijjlJI — ^jLjS dll AA k i\-y A^L 

lj_A ^Jj ■ 1 "i a\ J Jn <j°i AjjJajVl j|j t^nll aJ_A jjl 6 CJ^J Jj-^. jldc ^B dLjjjj^T^l 

.LjjC. AjjS (jC- tdajjj J LL^I (jSJj 4L_fl_^]Lc]l AiL L_lJjiJl 0^3 .AaJI 

jjjjdl (jl-S 4 L-iaxj l,g ls~ix ) ajLol] AjjJaj UJ * Lagjl&Laabj 4 ^jj-t.r.^jjj 4«ijj^jjj U^ Ldc. 

(_jujLa 4**l nl 4 jjic ^*_uiLIl t j >&]1 ^ IJnA ^-S2 .4_sUa31 ^a_ujJ ajj Jnirtll ^>^LIa]l |j_A^ij ^j_j]jL^_j 

(jl ^]1 d-L& JLj^£ *A-L^jjj 4 A^-idj <j! 4jj^L§-iJj£ jj-fl 4 ddgj jin mjj£ 

dlj_^.j ^Jc- ajjLfi djl£ A au^m J du IaiS Jjjjli Jxuu^ jjal 4ji£jl Al^aj^ ajjj dla^j 
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Jjj-udLa 4^]j_ll£ . Ll)Ij^£ jjjLjU jJj A * \ k"ij IjjAJj A \\y (juj Lm aII tJjLila jjjll 

ojS l^Ajiaj aJjIjIa V^Lla lljlS Ax*. ■illaix aNj gLj^dJl * A AjA'-tll A! k^ilj aJA (—Ha. A_Lal£JI 4 k u.Vig II jc. (—flJoSji 
(Jl ^ rtllj 5 LSjada \\ j^u3aJ* a V1 a _L_]jj A _Sjalui A_jjLj^d A W Ju3 ,A\ ^_Jb 4 ^_J^1 Sjj_La 


Cjfl_ii£j '\jy \\ unJalx ^ VLa»A jJjj ( ^l]l .. .A_jjL^£J1 A W > »11 til 

Jjc- 4 ] j )Vn A i“\^\ ^ • a 1 i^-v . Jj Laj-a <jj_i-a 




Jajat aH 


4 JjjjaiSU djV^L*-a 

»jl£HI ^>jc- jHajj 0 -u'-iL^S ^U.M4' - ^s^xij c1jIj^£ 4<jjIj^£ C1jVIa-4 J] A^uIH! UjjJt 
£-aaL j jJ! JjHlj 4 _jLj1! aSma ^jkiL^ljj jl> knfij ikijjia A3^C* Lade. Uau^aj jA jHaj jj 

(lA. Ajj^9 Acj_joij 4d:VjljtAll CjLijj La£ 4 Jim 4diLa.jA jlJjjj .AJx-a^A]! o^j! 4 - i.'l-> ^ j^il i >nj JLaJI (3 j3 

A A^lj oijjo) j_A5 ,A\ . j-A pJjA gj) t>lll AiDlc- Jjj_iu£La .la.jl I,1 £Aj .A_uj14a]I gJjJall A&Jxu jA 

. (jkHAuJl jA f-j) ■ Ia31 ^r mil AimJalx aIIj gLj^ ^11 

g'ijjl tilLiA Cijl£s .S^xuIiaJI Lm^all Aida]! SjflUll gi;j La ^aJlc- jc Llaj 1 CjjJaj JjjxuSLa CjV^Ixa j£jj 
A_*jJII gLidVI j-a Ij^jj jL£j . Igj) k An 6jllI ^_lc AjjijIaJI djljSji uill A]~\ mi La 
4^ A * * ^Lc. ,^-33 1 J Ijj AiJij jA ^joi& ^-ujLi]I (_ j)33l pLjyS 

La.*1 if%j . gj) >A*i ^-3 ^jjLia] Ljjjjjjaj Lja^ajj 4 jj )l ^3 4 lLI1 ^ 

(jAliJ ( j\S.- L> ^V\ A_2ljJ j^ji (—fl_uu£l jj A_jjoAj]l 44 — QjLilI g II AiUJj 4 — Ll^ ^jaj_ajj]| ^_*Jaj 

^jj ^ U^il A_iJaail 4^Jj]j ^jIa_^ jA ^aJlc- ^JaJxhI 4A_1uj JxJlj . ^jjjaAA jjf- _ja^i (j_^ Luoij AiUa 

4<- fljJall A j-^k knVijll Ail^J! g-Ljj A*-jJaj LaJjc- Jjj-uVi Li>^^ c^j (JUJ L>^ 

gj-kJa3l <jl£ 4 A 3uja3t ^-9 JaLajl jj-C. uli-a-ili k^-^J »( Jy > k ^\iN (3j^ Aja ...;'i La ^-> m<i 

4^j^l A-j^-j 1 jly«^ij jl£Jla J>3^. ^9 |;JL9 a 4Laa3»_a A-lojJI LiL^j ^9 jA, 

A kkiV djLakJA ^-llj^ Cj^jLlJj ^jLiij 4(JAJ^_lA ^>1 jLa 4 (J jLaIVI kill 4 J-JOlC- U>^' 

(_Jj9 f_L Jl-^ Cll9_J ^)^3_AJ ^ l 1 ^ l ^ ^ l^_itaUSJ A l nV l ^ g j AjLjjLS Cll9jA-saJ L(4_ll cJlijjlj 

^_lc- A h^^La \ k^jj ^g-A A_ilia jj_x-a£ Ajjj >^Ua&j 4 1 \jjflj (j-A illillajl X A.»_uil (jl nj ^jl 

4 jx^aij 4 \^J Ax^Ia SLul 41jJ^j! AjV^I*-A (jl Ijjj .JjjxuSIa jl^j3 l^ix-aj j^AJj A Jknjhjfl£3i Ajja.V^ 

. IAjj > <-i i j j^J ^A IjJa 

\ yr-jA jl£j .^jL,,-l]lj 4Sj^J|j 4 A 3 j£ 31 jjj jjj_ij 4ljLIajljj Alo 4 - ajSjj t^IllA j-^J 4^k It 11 ^^-9 

jli 4 SjLa1^ A_jjL]I A_jjJajll jl 4^-lxJJ A_9Ua]l A_jjiaj 4 “)* k^ij LaJlc. A_jl Llajl 

^-3jjj jL£ A_jli 4 jjj A_i2ljIa 41j1j1^1aI ^^9 jl kilLuj A*Jj1j ^-9 41jLjjj£T^I 4liiiaj| gljxu9 jiljjlaj]l 

IjLcij .AjiUa _j . .A j jl ^j^Aj-uiL 4 ^ Ajlj 4g|jj jjjJj jjjlS]j j\£i I jli . A j t >n 4ljlakjA ^joJ jl 

A_laaJ liij l^a. (Jaju ^cJaxu dial jd C^- ^C- AjJ^I 4ljj\£ IjJ ?Ajj_jj]l A.uiauij ^aJajjj jajflj V 

, Ajknjhj^£3l djlajAx Ljjjjh-a jl S;jU Ujjjh-a (j^ajtrnA j La g^^jl Jjjaj 4^ \y\ 4 jjdc- 4 Auujj 
jjj-j 1 -ar- jjia-Ail j-UAjJI j-C- lAIIl j_A Jil V 4 ^_9 4 4_il In j ^icj-All ^aflLiiii V-1A ^jA-*-aj jj 
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LLA^ aJL^UI ftjjb lL5 _a 1 Ui La tilliA (jj-^j (ji j>£-oj 4_jt ^gJ] CjL^_uiili\i .CjI >j^jj CjUu il 

.*lj.W Uji1 ’i-^fcJa Lli j)A 4 a Ij^jt 4 AaIja a CjLljJ 4o jIa <,“)■»jj t—LiS A_uJj j)-c Cj*A 

LJliJj J-a^J tt j k ^nj A_jli 4_^j£l (j~s i. >i"ij IaAjC-j SA_jjja j-lC- p J a^> lllAJ CjAja ^-LuoiL 1a±j A_jli 4 jjj3 
A_ujIjAj *La 1*JI 4o^ALla]l aAA ^ SjJAl A_ 2 ljJ (jj-J AJClxJt LcS .^_uu]a^£JI (j-nl j’^aII , ‘lir t ^~ij _^Aj 


A_2kjJ LS^ ^ ^ A_*_a JkI*_jjjV 1 LiL£j jpi^A Axuxj ^£AJi 4L_fljjjA! Jj_uCH ^ ^-ui'^ <jjl 4 A_JIia LI A 

(jli 4iI£JuJl ^j l^i (jjjJajj LiLjaJI A_ul£ LjI 4(jiUj .IgOA (jj£jj SjIaI! ^^Ic- (JaJj 

A^kjJ j)£- jiill 4—ij-uaj CjAaA <jl Ujjj Igjl jAaj j)l£ 4 Aj£a^I£ 31 ^LjAl CjV^Aa 

a LA! ^^-3 Ci)A aj La lj_A A_j 1 ^-Aaljli j)_A xaflaJ! Jij-3 ^L_AiV 1 <j-A A-iaIHa V A 41 \* n di_jl£ 

^AaiLijll ^L& ACL ^jALa i^L^Wl ^LjjAl 4 B Lu£l 4AjL_jAaL^]L A jjc- JilA (j-Aj »A_i*iljJ! 

Ak ( *Jai£ LjI^j V U Jl A Axaali LLlij 4 AJjAjHa LiUal! <jL (^aljjsVl 4—UxoJ Lij AjjJaill jjAJ <. bAhN 

^ ur>ll Lilia (jlj ^pajpfiVl ^ AaA "a j-s mg nil Jji LxjoiVI Ljl£" ^ a t uj ^ j u^l Laa Aalai. dul£j ,1 a 

. ALLL CjjL ^Ai.rJ JAxJ l(g A~^k ^jjjIj3 ^)SaJ dllLS ajj* > {_}£jA ^jC- ^ lafl 1 A L^jAj (JAaU L-uiV 1 

^_a P j jJa3t ^ l nj IaA l*j jjjIaJI (J jLuJ CjIL£] 1 ^jAaL ml (jAij A_j1 QjL kVnt c q Jlu£I 4 A11» Jj 

SaL ^gJc. Jlaaju V CjI aj Hi'SII aAA Lilia i *—jLjJjSi] cJLujjJ ^^Ic. A Ia^j A_jli 4 ^Ajca 


|jj S^AUa]l oAA aj A_jL 4 ^ ^ * 0 ^Lc- j ^ Lil La£j .ajjl^J (jt L^ 4 ^jjJa^l 

»l;j lUiflj Ajj^UL AiUail x^sja! Ajl ^jjLi.Lnj ^Jalj *^JIJ iS^ C5 ^ LLi3 

Ajl Jli \ Jjjijjj SjA] Ail >ni 4AAaj^Jj eAft AjjjJ A5j 4 jjJ ^jaLj 4^j^l^jjj£ 

^lAii-uji 1 I£aa J]^ La (jl^ "CjJIAa]!' 1 aAA »a[^j J_^ A ut a CjLjauia Jaflfl diLjjj^JVi 


ajU il^JJ jl Sljii! a*j 1 4Aja^. ^jlxiiA jiij IaAjc. .Lilia AjLi 9 L^V 1 

''AjJaII" dii\£ AiUail ftAA (jli 4^£JI AjjJail Iflijj .^jjAail jj-a LjjjS 4 VVL) jl l^A l <-\\a i ^jjxu 

jl iLjjj A_alct j)j_j (j_jjjSlj J^ j)^a uilliA (jjA Vi (j£-0Jj .^LaijLM JA V ^gj]t~AAiflAI 

C5^- (L 4 A_uCLaJ 

1 _ ? ij .<L^a!u jl <joio4 ^Ijjl 'ijLa Ciil£ lj] La jjji. jj^la'-LU <Luvla]lj 4(jljjjlt 4_aJ^ll jj i sn II -iia 
—A a Yii. * <j£jiaj jJLx]! Lajla Ui-u 4^_^1 jjjLs J-j_y3 JjJ (Jic tjjajjja. ^jLi. 4_&jj 

^ C4_UalLul ' -*■ ‘ ‘ A \ \~ * CjLbU^ Jj£• Cjljjjp^iV I t(JL~dL^n (jc- 

;jt 4 jijJ l^jjjxul (^j 31 i ^ j^j l |, V J^J' . La^JJJ (j\£-a]! ijfljlj ;jt ;jjJ (^} j$ 3‘ l L1 1 ^ 

^Ujiaj ^LiLaj ^>j V Ijjl ‘ ^ .ojLall j|^ilxul rljjj^hj] A l . I-~lVu Sj^lj A ijn^ ^>auaj 


‘Werner Heisenberg-i Physics and Beyond jPhysics and philosophy ^USILj <^Sll f bVI L_i^,jl_ 

j Barbara Lovett Cline -1 Men who Made a New Physics :o>*Jlj jljl 3 j ‘Abraham Pais d Niels Bohr's time j 
^_iL^J) jj-Ldl jjj-jJI abjji jlSil (> jdill ‘ilUa j .George Gamow d thirty Years That School Physics 
Perfect j‘Richard Moris A the Edges of Science j‘John Barrow A The World Within the World :at“djjill i_JS 
A Fearful Symmetryj‘Betsy Devine j Frank Wilczek A Longing for the Harmonies j‘Heinz Pagels -d Symmetry 

.Anthony Zee 
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aLd-a V JJ£- <j-a Ajj£-a y jJjj AjU Ajjj]^ SjjCj c£dA 0^ <—i ajj-ajj .A n t»H Vjjn kwi 

^ JaJ n (—iu£ ^Jc. J-aJxj L^jl jJ_lj ^j]] 41 >aflj ^j-a!jdJ! 4<djj\j (J^dj tdlljAJ jtj-aJl adfc jl Jadj . ^_ualj*J! j-a 
(—a_i£ ^^Jc. 4oljj (Jj^. £-Sj-a ^'* fc '* > '* 1 (jl < **^ bj ><H \ ^cjjj |jj |j_A jjiLj jl jd-aJ *—. L$jljjjjjd]J 

dlLiA jld AjI jjj-aiil jj^-dd tAlfll kkiA AjjAj ^cjjIj LgJ jjdj (j^ ;7 c-axm lj! — l^jJj-a J3 A aaj]a]t iddld 

(J_iLLa jja.jjJ_i£jl j_A jj*—udllj jj-d^! _j-j-aU*Jl j_A SfiJ 4A! x«ada Aj-ad <^1 4<dAaLjJdIl j_A a l Ha V JJ-C- 
diLjl^ft j>£j lit jd]j .Alx^aJA Alajj-d 4 anljda ^f^v; 4 A 3 LL AdjjJ! b^ldji j-a V^Jj .^jdj;ju]i 

^Idjj jju-wJ IjLa! jl jdAJ Ajla 4 jLdc-Vl jJ*J (jJa*j Ja£3 LLd.1 |jj tfl 4 AL-ada cdAjjjjdWi A3lL 

> A jtadajt ^3 1^-uiflJ (JlddVi 

iAj-ailj SjlxJ.Mil Jj^a 4dd\d jljLa ^Jj jljLa j-a j^3J ^jJl CjLjjjjSIV! Sjj_*-a jl l^_*Jajj ^Jx-al 4 0 JjJj]Lij 

Ai^jiaj Aja£ Sjifi 1 >>ijl jjJ Li a'i (Jdd3 .A^Uali CjV Ls»d 4 ^JjjjlJ 3^1 CjLjJ nun jjjdflj pLa!*JI Ijjj 
fJUl ^aoAli-a j>C< 4 Q ISA") ^aJ^li-a Wlj (jl \ Jj3& 4_jjk.jjj J3 (Jdlj ^JlsJl jjkdu aJjI^_a ^3 iAjl £^)j3l 

(jl jd-cj Sjj (_^1 4 LaIc. ld|jjj (_}£_joJ (jl^ ^gJ^-jJaj jjl A_ilc- L_LaLjj 4 l i;V I Sj^aj ]aflJ •*>j 
^gJJ Sjj >^°i SjJak Cj_j\£ 3 4_iL ajj >aflu (j^-<y L_iJj*jj (jl a^£3 (j-<^^ (jLSj I^jLuj jj_*-s aj 

4_flj t^iTi diL^j-a :AxjLi]l A_ia1*J| 4 .1 j£]| pjj_a] A j>^1j ^Ljjjai] A_uIj a xjlA* clia-i_i-al A_ijj-a£jl AjjjiJI 

(j^a AlU 4 (J\ AWt (j-a djlaLj-a (Jj A JJAJ La SjLa (j-a j_^£jj V djla^j-aj - CjlaLj-aS (—fljx-ajj djLaJxuakj 4djLaJj-u^£ 
(j^a J_^aL^]l ^LuiaJl _j >i..;i Ajl LjjjSj jJjj (^>Lli 4i_iilj-a (Jj 3 (j-a '^I^jj 1 ' (jl (JjS tiljJj V 4 —(JLco^l 
t L-J...-Jk Ja^iLj LaJjC- ^ j/unjl& A jjaflj V Id^a ^JtoJ tilljA (^a±j 4 a JA ^3 * c ^dalj; (jjjdu 

^jjSl ^cJjM<al 4 jjSI A3d) l&JL^.1 LluiS La1£j di3j ^3 4_£jaj Aj-a£j Ajtdaj-a jjjjxj V Ujli 

Aj-uLuj^I djljLaljljB (j^a J> n»j jJI 4iiliLj dijliij (JjUj L^da j-La ^ AjLla A_mSj V — Lujjdu 

S>j^I (>j Jjjili iiA" gjn xhjIa aLa_uj La jAj 4<-jjj*J1 AaL i—fljlLa]! j_i^aj Li£ iAijxj (jl (Jj 32 ,(jj£3l 

djIjJL L^jj£jfa d-ijAixut ^£]1 (j]-S 41&JJ Luaj Ajjt >.-*> (jj» ^Uallj Aa^jaII 

• J^l ,Jj3jJJ La>a (3^^ J] ^ Ai djLLjLajJli > jjc- (^LI! (jjJ ^3U1 dljLaU jdjll A3 Jj 


^_A A3J ^ j £^\ CjUa^.vLa]l Cjj 1£ Jia3 .A^ajld ajjJ! ^JJ UJ^ U -6 

Ajj_u 3! Jjjjdl! dT^-sl - l^_Sj-a (jJajV^ (j—a Ldjl Aj^jS C 5 “^l CjLSjdj A3l dal ^ V- (^j-xuilaJ djj_i^.l 

(j-<aj .(jJaj'i/! cJ_?^ ij-^-da A-c1j dlj a-^_d (J^ jjl ^LAjIj diJaaj^.1 CjJ_i-aJI 

.AJaLuJ A \-\ LIaV 1 AlujJjA jl^jd ^1J ^>L^. jls (^ji! _^A ^dlall ^j-ajll jj-a3 (j-a |P-jj (jl£ 4(_£jdl Aja.lj 

tA3J ^g£la3l ^^jl djj\£ .Ai-a3lj CjU-LIaI ^3 dl^jajj V 4£jsl_^]l ^3 4 4_j£lj£j\i 

1 t n~i ka 4. dij\d ^di! A ^aiLi3i CjI IjIaV 1 I^tja_iJa]i Ja_ujj SjLdj AJ La (^j_j (jl ^“Uaj-ujl La] 

> (j]j II (j-A Jj^Aii Ldajl \^_djrdj ^dj| 4 L^JIjjai l^_djdj ^djl 4 L^jijJ=d JL^]1 dLJ I l^_djdj jJ Ldlda 

• Luis Ajidla Lajb tdiLjLajilj 
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JJ-J SjJ j \ (Jj_^]a tliij (j>> a \ ^aJ A_jli ifS]\ (jjj ^ uUujj ^Llaj Ljjj jLaj] fL LaJUC. 

SjLal! (_jal t s-i\ .alj (JLajjj jj >>1 ^* 1 (jXa jJb jjJ Li a \ (Jj^ *LjaiVl j-a J^ljj . L^J A_*«ala. 4— 

4 ^' 4_^_j ij i !jj aJ jjJjl_LajS3l 4 *fl ni 1^1 4 J-U1T- £_ujLl31 ^ J J_all 4 Ax^aJXa ^g_3j . frj) t ^Vil 

4 jj-J A_jjJaj ^-3j »*bj-ua3l JajJaaJl jl ej k^nll j*a jj-a-a L-ai) ^ Lit <a \ QjLi 4A_j (_^la* ^ja i £^ T J ‘'' 

(Jjj .L3la. -^Jj A_3la. j-a djljjJI djljjja£J] tljia La.ljc. dix-aj-cl jl diluijl ^i3l <JlAjjj_jfl31 I^Hjjxu jajLr-k \\ jL 
(JljAxa-a (JJjixa-a j-a jjja£3j jia Lajjc. 41 \] t ,iijj ^L3I LaUa3l j-a Ida. oj JXLj^ a *bajj (^-* -a ^ Jaa 

. ^^Ic-I Ajla ^1 Ajla j^ jjjj£3j (j*all.al (jjJjS ^^Ic- Jaa (Jjj 

7T iJajl 4 A j^Lill iajLr^ 11 JJ A3dj ~vwl ^>Iaj Ladlxi . l&junqn 4- i->j ^j 3! CjLdaallJi (jsi*) iilllA ^3 jj j£3j 
oUa£L j£3 fl <^3 j!ju]I ^ dilijjj^WI jl£j A_nj’ ■/'n,a..- ^331 <£ 13j j* Sjjiia dibjjj j£3 ^3 Igjl aJ 
?I3a ^g-i*a Laa .btila 4 ^ CjlaLL t^llloj ^jl ^ t \^j£3j iLaUu C|U3ntizGd 

(jl j\-1a (jAirt CAjjJj£S^\ (jl 4J13U \ J] ^a^J^Li^J 4<3 £jj1^31 lWj 

^gl C- LS i±^. Jl iA i3lka dibljlal Cj|j dil-> T ni>.i ^ 4<j^aaU Cj\^3j3i^ 1 ,Jc. 4 jjIjJ (JSjjj ( Jc- (Jallj 

i£ 4 V 4 X 4 ^ 4<_iaj-a£ bljX^I ^^Jaxj CjLjjjj£3yi Cijl£ >^iVl jj-J Ja_aj .Ij-jAau j£_J) 

^LajVi (j-* i—fll (jLS 4&j_jjaJl "2,_jjj\j3l >^11" jj >.l^ilj lj 3L& c a 

(Jl ^ ^ (jJa-cj_J (jt-J ^-*-allx31 (jJa_su 4-31 ^~-rt-t.» La *i jxi .4_jalS (j-^j ^ fi-lA ^ JX (j-^J .4_i-aj-aSJI 

,4_iil3a31 Jaj II (j-a JjJxJI jJj <—fl^LaJ! ^3 I*)j-kj (jj^J (jl Ij^j-^ ^ U^ 4^ tnj3nl» .a 

Jj^bj ^Ja 3 <iUjj "i ^ *aJlkl3 (jjjjJJj 1 La (_)-aj£- 4lj^ij Lj jjj^ 3] Jaia <3 (jl (^pajial (_^331 4 (jjakjjJj^Ji 

ojlXa ^3 4 I—a Ljjja^3J (jl 4 <A 1 nil 4 (_^Ju3j^J 1 <-liLfl33l o3lA (Jj3xa3j , (JjJaal A-jA-uu 

aJ j_^3 4AJU. J£ ,<C.LwJl 4_jjlac. 4XJa jl 4 dL^jL 4ojj^a (^-i& jjJj (jl Ljajl (j^J 4S;L31 J|j^ 

, jLJa 1 <a biJa Ua^. 4 a.V^jj (_>iajjiA31 ^gjoulai^ ^31 (Jla^a31 ^ ibia A i3j^ .a AaUa 
cliLulLa j)-a (jjLjjjj^Wl (jlj jlijc-Vi ^g-3 (jl) t juaja k^-nll (jjJxaijJl (j£3j 

D^j_k-a ^ CjLl^ >»-a 1 jS_Juj£ 1 — jjiaLa jJC- C- ^ A_«alj c-Lijoi! 4 Q. s-\\ 4^aljll 4 Ajj 331 Aj^Iai31 — ^<Ai)La A )V4f^ 


Lj^jj&l jl tJaj_Ja3L 4 a_I (jjJl La 4 bj (jjJ iaLaj£ 4 ^l& 4 OIjjjjSW 1 OJjjc. 1 jia . ^\ 1 nfl 

(j_^i Ai^jaij L_flJj ^^.£3 l^J Lij£j (jl 4 j->j (jj3I3i "A .ajqll (^jjAaj 1 jj l aflq] 4lj_a. S^x >^1 Cj|^£ CjIjjjj£3V1 

.Ajuh'iVli A_*-alaJl jjLi.Vnj Aj^3iu3 (j^jAUa jA 4 oJju g.ji 

(jc. (jjo Vn (jjjjLjJjiJI 1 j_1j 4 cliLi-aJac-Vl C5 Jc. L^x-a jlau A_ajJ ^JJ lj_a. A-iijl 4lijl£ 4^131 oj£k (j£3j 

JjJa "ijjx-i-a" t—L3 jj 4 ^(Jflj-ul ^J1 A_aaj jljjaJl jj ^ "Ua_jjA" J A£.LuJ 1 4_jjlic. A_£^ al^jL t — ajj OLaj-ua^ 
^£ia .lj-a3lc- ^3 a^AUiij (j3Jl (^jLxji t—oI3l jJb (j^J J ILa (j^3j .ojjT »OLaljJ 4 A£.LuJ 1 4_jjl^C. A^j^ 

4 ^ 4— lA 1 m a Laja .*1 ajj jl Jaia j-S-4J :A jjqjj 4 a 111 A_La£j 4 j y\ Ajla 4^a_£31 A_j^Iaj ( *—a Jy >uiVt ^ 5 “^ 

# * * * J 

jl j£-aj La ljjja£3j jl dilLj ^Jj jjj 3ala3j ^^-Ja-aj LaJLic. LSLjj JjSa\ Ljajl ^} n-nj 4 a 111 . Y 4 ) — 
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Xa^ja dij jl L*a .a^ja jl UuxiLa. Ia! jjfL 

Id* a yi »<-~ij jl£~4_nlm 4 W >« jA aJ^lj a-l^j 3 rt ^ J jjjjJl 4—fljd 1 AJxnA~ i 1 JaJxaJ j-Lu IajJ jl£ Ia jl 
3 LaC. |jj jjjjlj^dl 4-IAJJ jld tfill JadJI j£Jj .ad Ajaj a^II jJjdl u^T^Lal (JS diSJjJal Lade. £Jja «ia* 

4 ijjld I j] La 4_9jj»_a]\ Sj - ^ k*Ti ^Jc. VjJp djJgJ3 14jir t jl£ ySld jl 3 d dlj^Jl tiljluU IjA^ 

AjCjj (—Luajj Aj nl jc. td AiLjIa (JaaIjj ^laJI y j; 4d3 j jA Sf -Ijj • ^jjda ^j-uJj-uU 1LiA j Ij^Jj J3 4 (jAjAjUad 
4 AjL£ ^-3j *(jj3J! UJ ” 1 <3LxII f^-9 ^-Ic- dj^C-Lw A*] 1 j j£3j 4^-JillA L^Sjaj jl jd<U V a-j^A 

jjSj > jdjJI ^AaIIj , ldj*J Laa IjjjAJj Sja-mj j-J^l AdjIaJ 4 9 111 ( -k g 3) 4 Q f\ yjSsjA jQn m yjd 
.tilljJ Vld 3jj^ ** .1*1 yjSsjA ml . A_uijj jA j,1aj 4^1)3 £-aj 4 Lila a JaLula j-4 lid (JjJ dd — <JjLaa]I 

3^1 dl aj iii-> II (jc- lJIsaj .<djjju l*il jJ_aj <*. ^c- ^Jc- Lull; Lg-ila (J^aj t jl-jlaJl j\ dll£ 4<ajjl AaUai3 

ajLJ jjj l> ijjjaV 1 4 Idll 4(jAjjjal^.^ .X dJ j-a L^-jJ— Ljjj_^j_j Jaadlj 1 ;jJ 4 Q i «-Vi jjd ~A \ l. old 1 ad (J aVi 

4_l3aJJj $4_dc ^Lc. LuJ; 4-lid Ajli 4 0 JjJ 4 Q >^'l ^jjpxaJl (Jjj LjjjJ lj] cJIaa \^j\ JaIjU 4 4_jjdi 

Id i(j$\ dJ 4^jjjja]l£ 4^jj-di (ja! (j) JILj .aj^L iai h^>-k \ ^£1 4_1a\£ SjjJ 

4 L^JLA /J^lUaJJ 4 - UlI tild (JAjJj Xy dj ,j^ Lgj! (JlLl 4dL£;lj£]lj dljjjdlV^ dl AjnT> IjIa 

•gdaLM l^jdaj JJ ^ oLja jjJj J ^ dV 

44 W Uj 4<_i]ala 4^;Ld 4<&j_ui 4^1^ 4aj3 : JaJL a^ q'l (jl (j^AJ dldal ^1 ^Jlxll ^jjJjLjdl \±i 

L&jJ^abj 4 4—fliil 4 _aIjJ Sjyx-a 4 4—ajjldlj Ljja ^LaIxJI Ijj (Jjdj A LiVi (—alii 3^ —^j . JJjj 

(j -4 d *) dJjjl M ^LdVi LdaLj J (jd<u dl J n »jj . Lbjj-dj (jd<u jldSL 

,Bjdn l^jt qa LLivl (jdj Ia L-dl JjaIaIIj ,Aj& 0 dxj ^ j]| ^JLLI 

,<j^laa Jajdj (XJJA (3^-L lal».A 1 *j>a (jj^J Al Ja ^jli 4^jjJ*J sLliadlj laid Lx£a lid i til 

(Jjaj (J^a . jUjVI L. \ it^a" J jIauVI bLla~^jIn ml l SlLX a 44. nr^A {JdL Lrtdft l jJjjI jj_dli]j 

^jojLd ^ k.-,->I Sixlj\ UalLoij dLixd A Li k>;I jj jLuSH ^^c-Ij; 4.^t^a Jdlj (3^*^ ^LxjVI (^^L; 4-a 

a J; •> a!1 jl_i^.Vl sd ^-3 3 dI aII ^ n'i (jdu (jdlj 4^-Iaxll jj kdili <_djA {jVi Ljjjdj XjIauS/I 

*dsu 

(JS_d l d» l 3 i A-A dljjjJjdlj dLijJj_^fll id du£ ^Jdajjjj .<_djd- ^L^dl A-A lj_dj 

^j_A U ^jdlj .*4 j_^. Ldjl djj^ahj i—LL ILiLu 4dj3^l ^dJlj *LaL«J! Jdl 4^jjJI 

4^_ad Laj dja j_j£j Aildl - LdxJ l^ l s-\-* \ ^_a ijj^\ "l ^kTi i—Ld ^-djj 4Ajj-da_^d]lj AJldl Ijdjjadl 
l a\ uA 3* >J Laj . I l s-1* \ \$ k>iw; < *_a l^A k<-nlj 4dljjjjjAll 33^? 3^^d«JjA^Vll AidJlj 

J_1C- (jl LaJJ ,sljj3l ^J-9J 4■ \\ u3 y djj V 6 ^Lj3lfl]l ^-3j X jjijj^>A ^-A (J idlL 4ljjJJj ; lj iljjd-A 

j-« 3dj .sjLaI] Ajjd ^Lj Lljd-A jc- iW"i ja jj^i jl A-laL..uj j^AJ 3^^ dlajLd jla 43 d AjIj jjLi’i a 

yjLJl (ddll djjjJI ‘j qU—A ^Lil diu aji dj£jLa . A-WjAliA jjdl ajid LdJ jjjjdjd]! ^La 4 dJj 


_sl_laS±u)ill 1 ll A ^ c fl\\ l j I I (j i . -— j)^ < ~*^l \ j j\l JC- dUA^»-li JJ^_5 I t'l ' 4 w l . ' 
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IaUIxa. ill .A_jjJ 1 A_ald_A jaUaa dUjjjpIlj dljjjjpll A_»a da.1 i^iJI 

Ijjk £-4 . Ijjjpjjj ‘ ■' IgjU AiL^laJ t _a]j Ukljlx^. Ijlj ^ ■ '-' ■'- t La AiL^laJ t _ fllj 

iNl ->J V t4~\)4 III”) Clil£ Lji jl "i(_LUI" j_' .^L/yi jj_uiid] 1 J_i_i jLSJL (i_1|jjjla]I <_LI3I 

. ^IUJ! (Jj 4Aj 3 tilpdi ^131 Jjpll 

\ dip. A SI L nrt Igjtfij Aa&pll clfi> Igjfl jJjj A_pp Id. A-a^Ia Sjjj-p 41 — fiSjj QjJ A jd aV 1 ^‘j‘i'1 'i 

U3* j n» j Lsdc- . \ npl ^LaI SpiliA Jpjj V La Lilac- jj unm ^dl IjjjJaj A^£La] 1 o^jjflll *Lu ^Aj 4Aupa*Jl 
Sjj . rni 11 a (jjjjJalj^ll (J*9jj .^Ijjyall (jldJI Jpj ipi Lula tcJiJA ^p jEdJ ujpj J ^ 4ilpjj 
^.IaIxIa aj ^JIajj La£ JjjjJi Jp Aip_x-a ^Jaxu 4 (jj Jaj ^ j (jld-AJ ^)daj (jl l^d-V *45^ jldl 

4(jdl Jpl jt 4(jjJJiC. ^Jc J \A pxllj ^^aaVl (jJjjp aII i jc- lAdj (jjaflij A_Salj AjI IdUlj .^pLu 
£j&* ^^-3 A_laaj aJ pu^j (j^ (jJailuufl 4<jjpVi (jjjp a\\ ^c- Ljpc- 4 LJH jjp-a L ipaj .AiLu ^Spll (jli-pj 
.jLuSM <j-4 JJiC- ^Lj A i^aI (JpTi J A_jli 4 jjLa-<5 Aild) Jj-aijj J i'lLpq'iV \ W A t H lllj .jlxjVl 

Lai ".jLajir _J Jjull A_p_uij (^>£-al "<(j3-Ae"j M 4 t ^>pjX. l 'j CjLlo-ujJ CjJlilLujl JLfll 


CjLuI^lx! A_auj) dill A rnVn (jjll-i j£ CjLjjILli A jjLq A_ap dU »^i {J/> a\] Idlu Uuog 

jjj ^ a c Qj dj "LLa^. 1 A_jli 4A_ajiJ! ^j_iC- i^]j_ad Lidc-j M n» a A ^_a A_3t9j^c l fl xdi 

(^111 JJjlll t—BJjJajj ^jjd Ail 4 (jlA^jll 4(Jddl^ QjIIjII Ji fi 4 ^pI 

a_j^Ij11 jj\ -> ,<\1! jl (jVjVl (jjjij -fc •ftll cl-pj (jl 4 . \ HLd jj-jj tilld 4^^1 _j1I ^-3j a_j 

dL-iSp]la Jj-jJ (jjd >4Adlj^£ ojlj dlj .Ldl (daj "iVilj »A_dl£^ IjL-xjI ^l-ull 

, jdVl *dj_lall 4-jLt.d (^Ul L> U J ^ 4dLiial^all ^j-a aJ_mJjoj Idddul Ijli ,iiDL_wVlj 

(j_^£ju ^Ul JldJl 11 a ^^3 till > p“) &jld£ j j Inj (^111 ^jdj lua A_ililja31 4 1 jJajj 

»A_Jalj3j _j\jj ojlxjl 

A_pjJ )jLp A_a) 1 a odd ddai (J_j 1 jV 1 UJJ ^IaII dlpiljLj (j-^J 

<j£ du-ajj 4dll'd A_Ipp ^ILaj dldl 4(jlj^Vl & 1 a [jdaj .dp jd LajUjc -1 1 ^ » a 4-w >mj 

dl p^aII ^j dLuidJl (j_A 4dpial! ^^daLjIl dijlLAll ^dalj^Ii <j_A dpllLj .d ^3p l ^ *>a 

-dli dVl^- 1 -gl>(_pjVl liA l^ipj a jkp.y^ 11 dvllUijIl (Jjljjj ^alxll ^jl£ 4 jI*jV 1 Auc-L^ll 

^lll AjjjjJall /p ^jJaill (—ipi A^jLHa jJjj t—id 4 I^JjUu ^jljj S^}£ UjJjj tilud ^j£.aJ .1a p | ^11 A_ia^aC. 
) A * Jl £ LjIjJjJ 4 J-L....A In kp ^lc- ^ujjj c~* iliA (_]S1 4^J111 4 ilJjl ^g-uildull JjUJL L-pjU /ji j£ajj . lAjj-^j 
jJjJjJI In qA ^jdlj - (Jlatll ( *_1 aj (s _ ? lll A m II ^J1 (J gin pljjjflll dul£ 4^jjjJl ( *_1 aj ^Jll A ip II (j-Aj .ApjJ 

. 1 JjIxj A A^n'il/1 ^>d1 dl^jiy ftlp-ulcll 

Ljpjj 4(^jjll (^JaI (Jdlj \ \\ k -nj Lul \ %dj 4(jg_pl hill ddll (jldd ^C-lila-uaV 1 ^ 1 L*J 1 1 'iJnp 111 

Adp] LkdU-A lAlpil 0 ppj <C-LuJl djlac- Adp &ldl (jli 4 Aq")'i a ; i! Ajjlll (jjJ dlAljJill Ijjljdc- 

dljjJjjJl pj ud Ac-Ldl djlic- <dp olplU ^pAJ <C-LmJ 1 djlic- Idpl ^vidLadl oLdV lj 4 <C-LmJ1 
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\ ail! tj-A ^jJc. tS)V> uu SljjJI (jl <. q jjLjSlu iLijljjja] LaSijj .^j^£jl]Lj ^ju^»Nj idjLjjjjjjj 

. Ig-ui&j 4-SJjJaIlj LaIaJ La^t-a (J_aIxjIi <_}j iljjjjjjj j! 4_Jjiil (jj^J (j! La^a (JajJ 4SJjJ_jjj ojii3 4 _Luu31j2 

•ubj^ AjjouIIj 4JjLa1a ^^A Lc£ IaIaj SJjjJiJi Sjiil3 AjjouIIj ^IjUua Ia$j] ^JLLjj 
(jli t ( *_llj]t 4_jjaJi] 4_Ljia]! oJA ^-3j .(JJjjill ^Jjj Cj^LjLajII (jl i4 jjJaJl 4_iJ 4 JUL 4£ilj]l ^-3j 

4-la.I k^iA ^&lj_la£ j 1 V 1 4-^ajM (jJjb-uVi ^jJi Cj^^LjLuJi oJA 

( *-JaLuu V cLLLjLaajI (jlj SlAi£- y J I ^Jj I 43 U 1 ngVil j^j 1,1^ *Ljj 3 LUiLlc- .4 _jjjIj 

La! .Ujlc- LijIj^S K1 ui ILaaJ j! o^a-ua U*3j LaI£ I^j j*a 4J (JTjflJ! (Ja jaS! ‘LlujLj! ^A o^mjIja I^jS^-a 

4-jjjja^lsSf! <Jj-jjLjjS/I j_k-aU*Jl£ (jj£Ji ^3 4_^jjaiiA ^A (Jg£ , lauJa aJL.ua3 I^au&j u_DLjLu]l ^a!j (jj! (j- -1 

c_flLoa£'y 4_^.li£ ^ UjJj jA (JJjaoJI (j! 


tCjLjjjjSiy 1 4 ^-J^Lj CjI aj k»■> j&\ laJJ 1—fl-j£ ^j_*Jajj .>nqj (J jjLa ^ q^j Laj 4_aJjIaj ClijlS 
(j_A j ig Lij !j_i »tj> a3I aj t j_jjju (j_£]j .4 jaWII LjjVV ^CjLjjjjjjuIlj idjL-jjjjjAilj 

(.muons oLijj-JLj u**) IV1 \) L*aa 4 j_^JI <■1 ii ^<*a 44_ijj£ ajua! J£a« 4 *IajoJI (Ja *L^ i^>>»» \ .Cjiaj..-,> il 
CjIcj lhaIK^JV \ 4 Li l> iljj sj-jjaJI CjIaj ni-sII j_i]jj 4(jVi 4(j^Jj .taus CjIjjjIIj 4pions CjLjjAiilj 

La <jli 4 dil aj k ua c^lUA dlilS Lajjaj .j iu£Jl Ubilj£]lj tl*A Cj\ aj l 11 -^ \\ ( ^j]l 

\^ n \ ^jjSjjII ^Uaj c_flLou£lj »xis CjIjLuoS tthotas ollu ^sigmas CjIa*j m trhos cijIja^ - cjIIa 

L A wuSj" (j! (j! JjS Ci3j ^ > r\ aJ jj] 4^1^11 ^ij *Aj]^ <jjJaLj dilu-aLi. 4■ '.iKlj 

pLaIsJI (j*Aj J CjLaJjoa. 

0 L 4_^cjA]j 4 qjq^Il (j£* Jnj Aj (j! 4t^l^JjJ (Jjj 4 I (JjL^. 4^^^ fLc. ^J-SS 

UjJp. lilLiA J ^IIj j^.V|j 4 ^ iKn Iaajl^.! 4^j!)La. L^J (jjj^ST^I t^ljlxy >. q ^«Vi 4 _j]jLia 

4 {jj-ujJj! 4 ^_lj! *ij£. ^-*Jj 4 ^-3j »A^jl jjJ 4 W ui (J A-fc ) 4_j! JJC- 4(jjJjSJVLS A_i.ujj ^ ^ Vi-J 

^ W JJ (j^Jj (jjJjS^V! jL.,..a£ IjLuIA tiljj 1 Aj i.HA 4<JAjiJI ^A-ujJ jL^aJ Ajjj£]l AjUojVI 

'L<alj! ^^-Ia ^p^! <JjIxa ]1 Cij\£” :jju Laj 9 Jlij .LuLaj] jjj^ nu> ..i> La£ 4^ja£Lla]I *L^jVi 
bjLaU (_ 5 j)j-aB ^JLxII j j^’i <J ,-kj i_i£ J jjj (^Jj jj-^j 4positron ^jjjjjjj-Ji jJj 

4 i aj ^3 \ k^n» j \ a^ > ^rar i ‘j ‘ 11 La^jI^ 4&jLa 1] jLjaA iaAj SjLa ^JL .aA 1 *a ^AJ^ij 4 S^l^i Ijli .ojLja-oJi 

. dlljjJj3 

^.a-ulj DJ-jA aII SjALla]i (3*^- Jjl^J 4 4 tuij CjSjII ^JIjaj 

J&\ \ AluA Ljaj! 1 jj£jjj J pLoLiJi (^C- {jtS 4 4 jIa*II ^J (jjJ a\\ ^_a LiTi i ^C'\jLMi)i! \ JaLooii 

Jal Jojj I 4(Jjj£j 4^ l ii jj^jl ^jLjjjali 4 A .^<,1 La. 1 )C. 4^ ^Lc. i—iAj . j—jj^jjjjjl! ^g.A— k.iiJ 4 _Cj|ja 


. ^Ajlcll -A l-k JOlll C_Li.^<i]i 

A_iil jj i 1 Ac ^ is *i i A *4\ c ^ ^ \ i n-v_ 
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jj-£j IaJ-AC. 4A^JJJI1 A •J n->Il ^Jc lAjj_ua ^JIj ^LLaI {jl ^ > J jjl 4 _laAj1j 4 l*_ujV 1 

.4_jjj-c iC- llaJ {jl &jL aIj jj ^aj 4_jl 4—fl_i£ (Jj^ *1 —aI*JI 4Aili_»jj *ljjj_ui Jilq x^aj A fllat a 

^Jc.j AiiUall 4_illc. daljjjjSj CjljjjJjjjj OljjJji^jJ t—fljiu jj1 *L£S&a ajl (j£-AJ ( —{Jj^n jjl £j-dl 

alj-j 1 c Q.1 &j ill 4(Jjjl “J1 (JL1 ^ a . >iV1 A-lla. Cj_jI£ LjJajAt J&Vlj .(1 —aIc 4.t_Li1j {jx_£j Ajt—uil ni 
{j_A IjJ-C- jjl j_A 4jj_xuVlj . 1 Sjj aLia Cj_uu1j 4&l_jj <Jj^ aj CjI aj m Jl oJ_A {jl {jJaJiajj . OLjjjjjfiJj 
AaLiaj 4<iUaII L-AjjaaII IjjaII til gVn (jljLmll Jila^uJaVl {jl Jj 4 jJjj La£ 4IjaiJs jjaIj j)l£ 4^1^11 

{j^AJ V AsUall {jlj ^g -Mi fljl ^LaUI jS-jfll 4(jj)L^j]l tilj-> aII ^ jj^l JIaj ,jJiI] 1 jl Ajjj^il A^aJl 4 ja£ JaA^ Jj 
jjjj 4_aUa (JS > u ^Jc jJaLuj <Jjlj-c11 ^^-3 pLaII j •*> nj ^ ^qll jj-A 4** i » in ^Jll aJ^JLs . Jajj Vj {j laj jjl 

<Jc- AJaSW aII LajIj jj^AJ Aiji 4jJl <Jj ^^>^1 ^la-uij jl till£ja^/ 1 ^Jj {j^xflJ J jjfi- (jja (jC-J ♦ t '-^*Jl 
LaIIc. 2_3jjij ,A jLflA SjAi (j;_Jl <Jc g <Lj;laall ClaLS^a-All <Jc. ^ La jjlj (jlaJsVl jjLSj . JjLuII 
^^-Sj Ji2l 4-SUall ^gJbl >>»") V t£jj-j {J'lij Jj Ji21 AiiUall {jfllj .(JjUha j£ ^^-3 {j^jLall A A^^j 

(JLl ~s a i >i'V1 {jli 4 {jjJ£1V^ Jj ^iL-iaj 4_jl 4 N ^ V"* * ^lc 4 J^J ^IJaljj 4^Uaj Jl ^l*Jl SjLC-V 4JjL^a 

4_sUall (j-A ^JSj La cj^y c(j-LjjjjJJ ftLcj-uj Jij^c {j^J L-alla. LaauiA {jl 4^ \y\ ^jtjl 

jjjjj^j Jj-aL IaJJiC- CjJ^. (jjllull JLLa-AjJaVl {jl tdiljlua CjLIj JJuj .CjLLa_uill 4_jjj_J ^_aLj 

^jll ^LixuVl aLa j)A Ij^Ij J jj-A^i 44j1a» 11 . jjJ^llj Llhj^w Jj ^ lJ^I 

a J-A J {jJaj >4 i iii a£j J Cliljj-j^jjjjj 4 _a_jjj 1 Lu_iu jjlj lj_)l ^ i j ) Vl 1 ijlr. . ^JJajl J_3 Cliljj-j^jjjjj ^a^ai 

j Jj) , J JjJbj V ‘AA-wuL^a. JSVl l a t „lj<U jjc- j-ilaj 4«aJj£ jl 4 W L- {jjJ 4-lijl£ aJjjJl CjLaxuJI 

{j-A Vj-J jLiJaA JJJJJJAJ {^jLLjII {J^AAjJaVl ^g-3 jLjall ^J_uajl ^yui jl J^l LajJa jJjJOJ 4_jl JjtJ LajS 

(' J^JAW 

Jj Jj^jll Jc- LjjjjjAj (J a^j {j^jJl La ^-LkJajj] Li3l£ {j£j {j-A eJjJ^. CjUu-Mta. 4 _jaj^ j)^j 

dJII IA xjall 4 _aj1j dJ {j-A {Jil (jj ^)LS1 j1 4 \ \ LiTi {Jlj-uJl ILa {jc. <jLaVlj .cJjLM ^UaII ^3 uJj^ 

(JjLu <Jc- diJe-LuJ ^_Jlj ^ J »tulVl* A^-Sll Sjl! j)A <—tojJal ^yA J«J1 4_ijji j)A ^L^l {jj »A k)H t>lll 4_JjJl 
LaS jl-l g iL> J ( j_a L^Jt-ulaj {3ja jp diLjjj^ja Jj CjLjjj jJl Jjaj A h\* >>ill ajllj 4^ JI^OLa ^Jc- 4 . ixui 

-JI£;1J jp 4Jxj Iaj3 jIAjc-LM Jj p Ukll 

1_AjjJ {jl jJ-JJ {jLS liLialj .aJj^jA Ol^jjjJjJl jjl C-J*^ jj^ {jl J At 11 4— Li-aij {jl J AC. ^ > ^i^’il 

J {jj-Jj^ aII 4^^C.1—3J ( ^ s _ 3_j -{jLjjljjj 4_jjJl A \a*\ jL*-aj 4_3Uall {J ir - ^ Li J3 JLajj 

1J jjl ^Jc- {vJl C-J*^ L>^ {jj *aJj£ (jj*^ Lajjj A W l n jjjJ 4 j-aL/1 ‘LjJ j^- 2 4<Jljjl£ Jlil aj j-aaJl 

4_fljall 4 J^-l ■ >:•> j*_a Jclilll j^Jc- j-jJjJl LjJj J^"i l haII j)-A jJj_ujj . Ij^. j-d 

.aJ_jahj-o 4{_)-ajVl {J^alj jjl jj Jag k »j Ail (Ja3 J3j .oJ_^a.j jjA jSljll oJja.^11 

Lajj ,*A yjjil \jj. 1a ajojl AajJI ajll jjhnll jjA JjJL ^Liill 4_iaj 44jjlj^jjjjj ; ull jJlLI£ ^\J^j 


jLal l-Sj nl« \l (J, j§ L-ljal ^jl Alj- ' 
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talk* 4 j 9 -J 9 jj ^Jj jjjjj_iill j^k a i ^) ) jl j *\a\ jL£ IjJ * U&C, oL^jLl J_a*j jl 4ij*_da}l oj_ail xjiaH 


jl jjjJj-ijj j^-<\) V ILLaI 4 (_jjLo!lJlj (JLoaJ! ^Ic. djIjjJA LHJ 4 ddc. 4ljl_jJaA IjjjJjjjj LijjjSj) 

A in Jli (j-aji ( ^ s _Icj .oJa (jn^» ’ll (J^-lajJI 3 J La£ jj^J^J (jjJj^j ^tilV ^ T 

(j£.\ial\ 4—fll uiVsl (Jt ^kj Laa 4^diiLLlIl iai ( J1 <Llda jJjjJ £-<a '^Lx2 4 a jl ajj (j-aji jli 4 jjjjjjdl] A y\ \ uill 
(J^.I La ^_2 ^dij “dl 4 (jdjlj 4iLj.j2 J-^ 4 (JjjjaVI (JjJ j- 14 ^jj 21 4 ^ ^ ° ^ ^Ic. ^2 4 (jfsJj . hju ^ijVnn.0 

t—a\ .^V S^sUa 4_uaj2 tilLifc jjdj 0 a£j Laj ^ s - uia j! Jjjjl (_£iL^jl (jAjia ^j-C- 4diljjjJjjlII j^a (JJjjJ 

4 jl un^^U jjdj J k> 4 jjjjil 4 4 -La)j jJb 4 jjn k>i J-auj .jjldll (Jj *A\ 

^2 Ljjpjjj (Jc-lLo]! 4_il2 j-a jjjjjjjij 4ljl ; ia.U .(jl^Uu kljij . jkiioijj 4 JjjjjU (Jc-Ua L_jj 2 oLtdajj 

(3^kj 4 oJ)La]1j SjLaII jLdaA 4jiLajLu<aJ (jj 4_Jjkl]l (Jjijj , LjjjJJjjJj IjJJJjJJ dljJj K^Vil (jail a\\ \ Ag 4 nil£ 

.Cjljjpj2 Ldaj)1 djj (Jc-lai jAj 4(Jc.Ua 31 gjIjJI jjjjj-illl <jjdi oljl (jualdiluj 4 4_*dj diijJI Jj . djLijjj2 
r'tWj Jit 4 <^.jJja]| pj>> ili OjjL^ajV k<uJi !i& jli 44 a£\£l\ eLouj I^-ujLjjI Jc. ^aj CjLJaljj2^U la2jj 
(jljiA L_Liaa£l 4 Li^Lj4jijj UI^Llj Ij 4l)j^1j .Cjljjjjjjjjiljl JiaIuj jjSja Cjljilaj 

(j-a L j >2 f ^ jjij Vi 4 Aja (jj^StjA La^jl jjjjuojj IjlS La 4*^ ^ 0 ^ ^Ic. 4(jLoJLiJI 

4_aa]! (j_-a _L^al 4_2kg^]U \$ _ujU2j 4 A c1lJI£ dilj j_Jjjj jjj]! 3 0 —4 Lo^il tn^Si 

^"'~* 3 4 jLijl £J^aii] jj.ui.Ajj L_Lijlj1 A JaJii nill dlll£ JJla bLjjJa Uajd ^1x11 jlH^.1 

(JkJl (jJaau 3 ^jic- 4 J>J 4 jjjjjjjlll "^Jjj]” j ^ W dll ©jLuiA jjjiljjj^ “UaJJ! 

^_^al Cjijjjjjjjjj]! ^.h") kni j ^aj 4_ jli 4 A A l >qj Ia. 1 JCj .jj^Ja-jJaU .1 ^ir a\\ (jMaj^daVij j^. ^_2 

Lft “•) L£j)"\ a (j;jjj]l ^aJUJI OHJ \ Hjj {J?^ 4_flli. u Jl ^ c j jju JI ^Ju-aJ ll^frj 

,A<a&\ ^ ^Ua J&\j 

.<jj*_jua J-^> ^ j> i-nJ ijjki]! jjj Jil£j]l tils jj-2 4oji <_jj n-^ a\\ 4_JVIj djlj_iJaljj]l jljjj IaJjc- 

o.l to a oj j jjAA jj_jj^A]lj (J_a*j ^ -y 3Laj (J * y \ l^jjA.lj^j (j-i^l dii aj kii-^11 jj4 > <-nj 1 n jjjJ^i aVi_2 

4_L)j£]1 AjlJ^\ (J-jjj (^-2 djl aj nr> 4 a uiVsjm 3 >^aII mail AjlJuI ^Ua^. j-a LgJalijW 

CjL-la jLS 1 _a jlcj_uij . djl a\ i»*\ II AL A _ij£j 3 j k) La (Jj^. jjjLLaxcJl jSii_ujj (jJajV^ 4 ‘5 l i 

j-A dj-ojl jL£iLl Ij^Aj 4^Jllj]l ^Jj 4liij2 dil Aj HI'S \\ AJu 4 — fljj L^l~l 4 J jLSj .4 JaJ LtsN jj'-fc .JAul 

4 AAA\ ^ a kJj 4dllL-a (^J-U dll AJ ui->i^ jj (Jja 4(_£)jUalll 4_iUlj 4 4_ai]lj 4 4W uill Jj 4ildalj .AjajaSII jljlC-Vl 

djjjjAj^L-J^ oJ_& j_A ^CjJI ^ ir- 4 j^Jj . 4 _aj^La]1 Aja_uu] 1 jj^J Lajjj 4 4_jjjiJl 1 »i-njl ^A-i.iijj 

CnJ ILa jJaj 4 4 QjjVV ia ^Jj ^Lla-j Ll£j .(Jjlda A ^ ui"^ 1 3 kill jli 44d^LjLAj]l oi& t^\ 4a.UWli 

. jk— Ja» c£jj* ^uui 

oLa 1 j jV- (jJJaij IaJjjI Jl^^) mL 4-jl 4 (Jaj]L£ ^-2 jL£j 4 jLA — (J^ J^j 4^ ) ^Lc. ,^-2 

4_Jjid ^-2 4 " M dll AJ kkl^ll j-A Ojij “dia Ijl^A JLdj jl ^Iku 3 4 jjJJ ^ A^ (JjjLkli 4 fl ]]lj ^■IA.l.iUj' 
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. jjJjB i" \ t n Ml JjA AJJ ^ajjLj ^uSj! (jJjJI 12 ^g3 t «-ill 4" n a >a .Aip Ajxudb 4_lajj^k. 

(jjjjJI .aju 1 jj \ i’l] 1 4. *1 jlajfr]I ^£_jJa\ajll AjojLujI ^ lr- A_ijLad A_lo_uiJ (jl—a‘ 4A_)lcj]l iJ_n m 

^_jj| 4L_llLuJI Li_Lcji . ‘O^ 4dLo .1 m'^~4_ < aUaj 1 ^-JjI djj-sdl < —i_ujj£! 4<—Qjjl*! id 4 jJbj .Sjj do! I si11 

J (jdLudll | ^_lc> idj (jJa. ( Jj ? lj& jjj-a La (j£]j .dUjja-aJI J J*j LojS <djja 

^ PtH** O^- Up 4 (UjjU^ (Jjjjdl ^ 41 p J_J1 jjjt-jJgujuiJ J (3^ (jjJj_Jlj UJJ^ *—fll Judl Ijj h*ijj 

j>-ada dLo-l^na. dlifc Cijl£ Ijj Laj^ia (jj£j . u A^alj^J (j! ^jSslj . Ig^Aidj <jl£ J]| dLoJxadl £|jliV J£j 
dljldJI dJj <j^a jin ui ^-3 4_jl Lade- A_ujU Ji£l I oAaj ^-mj! j-Aj "tC jL£jIj£ U ~ dl a\ j.»> 

5ulS] ^1 iiffl J j;ui) LdjLa jj-uid ddjlj£ diLLi" (jkixn J (ji .if <LUaj-ac. JSS/I 

(".quorrhk 4]*^" ijLjj 3^1 YA|, <quark ^JjS" 

^Jbj iA W nil I JJ AiLiali , (jjaJja. ^dl Ld (jjJaioJi sjLLojj (jLa — ^ dl 4 Ail] (_^aldll ^^alw*>uil <^3 

fijJ Lxila AiDlc- Vj MjjTj "A ^£j" a >,n SJj_^-a dla_k-a jj a*S\ dldjlj£]l (jj J-i3 4 LIaIIc ^-3 

Loj3 I 4 JI A^fc ^j-aSjj ^ \ j 4 ■*! j\ 4 4_iA^a j ULp 3 ^y-ojaiJ LUaj] U^>*UU^^ 3^ * 3 ^ ^ ' CjL^U^x^l^I 

. Lul- A KK jj£l SJjJAi UjLLjLoj (j-a 4 jUlj LaS 4 4 xh£ju 
( jLjk. (jL£;ljS J£ k njj ".AjILuj'j "AjjJc- 1 ’ dil ^£j]j ^ a k n“) 4<jjlc. SjLa J£ tTn CjL£jlj£il (j**! aj Loj3 
.JajUb l_L 1 Ij U|jj£> jUILui Upjl^ **iC-Li-a ^jjUaj lJl] Ij m iiljl_^Sj 

CjUjj^jU ^Jj j^J\ A k^ill SjS3! ( XjJaj k ii'i 4 AjIa kki CjLSj|j£j A_Jji& CjLSjIj£ ^aj ^JjJa (_>C.^ 

j] 4_ijj£il AaoiVl ^^-3 J j, h“i ^j 3I A-u^iJI dil A) k oak II 4 ■ 1 j£jp jL^jjI (jj 4tiLlj ^gJj Asldalj ^. ‘ j ~ 7 - jj^a 

JJa ^aJLc. u^lLift (jj^J (jl 4 -jaj 4 4_jjJsu3I 4 \ \lajj Lo£j .djjjj^dl 4_ij^aJl cdjlj£JI 4 \ \lajj 4dl a\ ..-•>!I dlc.j_Mi-a 

,meSOn Idjj^ Lad ia^ ^ di jL-Ua^a ‘pjlj-^j ^ •* d^-j3 *dJ\—Uoa]I dL^jlj^l (j —* cJ— 
^,dl£jlj£]| (j» V 4leptons dUjiiJ cjjauj ^jJI 5ijUJI JJ ^du jll idlj^jjjjJlj dUjjj^WIJ 

Jjlj Idx* c5’ Aja1 ^ Ls3j3 ,^.1 \a\\ iaJadcJI Ia^J dlijj “^jld ^>^4 U^ U^J 

LI <a^j J (j^4J V 4jdli JjtAJ 4 jt .Ajud 4dJ! l,g dj aJUJI ^g.3 UjSj q\ j)j>aj . ,,-sl (j^4J V 4 jUudiLU 

j-a Jiaiaujj <^jlLa (3L/I jLui-a3l .iVnkn La Sjj J dljjjj£]VI lK uj Jp Aj-o^I ^PjiVI 

<ill_iA (jl j) iAJjl-da dljjJI UJ - ^ U^ 4 J >J • j* >^VI dLLxjl ^^-3 1 Uaju 1^ i 

jj»4 (^-3 4dl Aj kn'sll J (jjJjLjjJI 4AdLdl Ad^Ja^l jjjdj-a (JLL^ ^JLxII ^aJ-aLj .frLxaj£ 

Ajjj (jj«2 Ai-i^a (jJajjsl pLolsiJI (Jda3j .aJjLoj-o A_lcj-o£ Lal^jl jjLL-a^J (jj£jlj^ UlP^ 4dLfl^3l 

dL£jlj£il <dpl^. jJ IjLaj . jl ■» n k,i V i 1 1j-J-a ^Jj ^"...dLSjUJI p 1 fn x >iL 4dldjdl A_dl^ AiLUal (Jc- 

Ia^Jj »j-aL/l A_jp-j (^-3 (jJ^jLd-a jldUad (jLSjU 4^-3jl ^g_3 4c^l\jA (jjj J 4 jjJic. ?"(jljlf’ AjLLj LUajI 


- fc I a i ^-1 ^ 1 ^->_ 

The Hunting of the j Herald fritzch -1 Quarks yj dlj jSSl jjjU a^j jf i»iLc.r UUjSi ^1 i^UI jjjUll tP! AiLuaJ-'”' 

Michael Riordan h Quark 

Cj^d CjLcJ_uiUl »i_& j yic, \ ^j^oj i ^ ik t (J^Ljdi c tlwl i c$ (J^ »-«ll Amij Ij tJliLoJAidi ji-oJ cs^ 

^ v>^ L^ ] j y j \ as il < C i 4 nld ^ ^ tA \\ I ^ \I t 4 .*•> tt e-v \ l ^ \ / Xj)^ ^ "v l^jj ^ A i i\-^ \ ^dl-\ 
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jl (jjjjVi {jLajgJi 4 j A t ill j)A LLLk ^Lg-uj LS^J " 4 *Ljj!j"j 'Lfrl^ * ^«V J 'W^^aL' CjI£jIj£ ii]liA (jl £j£al 

^aJAc. (jjJL 4Ali i ^\ k a (Jj^ k*Tfil Aj^Ij]! "(jJjJVi" eAA ^ a"iVi LcJJ&j . IjAill JjjA (JjtiJ Lc£ 4 n^Vl 4 _jjjl1I 

. Igjj] ^ Jjj V 44 —fiJjjLilL i dil a\ t n - ^ II (j\i 4 Ia£Aj . (jJaAjI pjjJa (j-o laujjS 4 (j_^l 

4 W Mill" oAAj .L^lla^vLd 41,1 iaII 4" i (jA t (j^ aj V ^^Lll Cjlfl_i-sa]l 4 -tJj (jjiiJi jjVi > si) (jVI ^LolaJi (jL£ 

djLSj|j£]l A^jj ^^aII A II pljjJi 44-Jjail Djsli aIja (jA (Jil (j£j (jj)Wll l ^Jj ^SAi A^ ^Jl SJ_}»aII '4_tjjlii 
(jj-UI (jl <JLL 4CjlijJji]l <Ja-ujl_^j «U,uu!a^£3) (J a Vi Lc£ LaIajj ,(_£jj]lj cjjLjjiJI 1 ■ <~y*\ Ig-jAaau £_a 

jUja^II t \) jV I J(Jja cIiLaaaj 4 £ M A j^L ^-9 <^^1 igluons CliljjjIiJI ^ywj CAa^a A hmljj (Ja^j 

cIiAc-La 44_uLljj 4_jjlAj djl&j a-> a ^ djLS;lj£]| A^jg ^All 4 4jjLjjIiJlj . j a^SU jIaAsaJI >^Vtj 

.^Ixll ^^gJI cjjLujVI ^^jJI (j;jill CjUlLu^JI jJjj ^^Ic- 

l a 11x3 .^aLVI (j;jjjJl (jjJ (jj-£II ^gJI p.\ hill 4 \ IV 4_i9l£ (j-£j ^aJ (jljJVIj <-l£LlII cA ^-1^. 

4<jj_)c.j 4<j11uij 4Ajj1& CjI£jIj£ JaflS (jmoj] :<jaLial Cj\£Jj£ LjIIxg (j\£ 4 4_iaLAai cIiL^wa. olcjjoxA]! 4 -w n si 
fil*Lt.tiVl~ 4_aji^. j (Jl A^t LjJ (jlj_iLVI (jLSjlj^l ASj ,4 _aS j 4 6AC'l3 j 4 4_1»9 ^AuiJ CjLSjI^S (j£LIj 

. (L5 _jJa\jj ^Jlc- JaaS l^£;Ju (jl (j^AJ ^^Hil CjUl^iII JJ (j^jjllaill t^Jdjlj t»_fllil (j-o aljjl^.1 (Jj^ 4_jlc.J 

4 a ^ jSI ^ 1» 11 (jl Iaj 4 (^Ij) Ai 11 ^ ill A ,g La ^Jl AjuIj AjuI A^Luia jiAxcVI (^Jjia (jcj 

.CjjljLaaJ! (j-G Sj^_la Ac-j A~> A 

cAJ, (—q .r^j (jl pj_aI] IajI (j ^aj V Ajl (j_A t,—(j_A tilljA (jLS 4A_jlAaII 

djJ A_jl (j-C- c aI jaj 4^jjlS idiljjjlijl 1 ^Ia^j ^1 iAjjaJ! Sj^]l (jl Aaj LajS Ijj^Jal (jjjJ oIaJI (j-^j 

jjij D^£a3l~AiL.aA]| ^A 4 AiuJaiJ 4 AAxiuIa^^Jlj Aujl^Ji 4 l^J ^)*.k.aj (jl (jSiAJ (fc _ s ^ll (jl £-A_9 *<J^ (j -0 AJjaHa 

,lg_iAaau (j^ CjL. ^a3 IaAjc. (j;jj| Cj^ij^I c1jL^jIj£]| (jjj oji3! (jl_a — AiLuiAj Bj-Aj &A k^iVi La ^ ^ 'niA Lj^flj 
{JjLjgj^II l^iS t in < ^A\ ^L_mia3I 4_jjL^jj , j (jl (j^J V Laj] 4 (_pajL£ oAft JjVi i (jl (j^Jj 

J'l^T) Sjjjr l si A Lq'i 4^1^]! ^^3 4<illjA (jl djLjgj^L] ASi j uJllA (jl (JJ^lS 46 JjjjLa aj j) i <-n) 4hn 

(jj (JLajJ ,AjV| A. Aa (jjJJA L 11 A (j^-j ^JlX" 4 IA±a] 1 4-UA (jA 4ftJjAJA <n!jLjj1tJ1j <-ljlSjlj£]| (jS]j . (J^IaII 

(j-A pLuU La ^A^ jj-Lal * ^ unlVisA (j_A ^JLa_A 4. ^ La c« 1 L a\ 4_3jLa_A Aj_Lj (jj_ij^)j (j-A 4^I^lj_S 1 


.(JaIS ^ kit lLm A ^ LuL 4<Aj1ja11 


LLi-n'^Uil 4_aLoa£V 4^L^£] 4 LajLjJI a aI£] 1 (j_A 4\_bl; La£ 4 I 3 A nil OLjjaSIVI ^AluajSI 

AJC- jL.n i j_A 1,1 t^il <AjLSj|j^]1j .4—Jj k^nll jjA 4 » Lq 1 L^iL^a AjC- ojilA 4_uj\^ (Ajjjou£1 SjIaJI (jl ^aI^I 

4^_jJalAli (jj-a3l CjLnxim ^ 1 La ( ^_aa .L^^jaaIL L^Ia 4_jjS V 4 4jjJaj ^Aj 1aA^1£j .(jAJja. 

ciil k^iAj l^L^a 3 J 4 Ajljj_LjhJj ; ijil Vjl tAiLujj^l (^^1 jjA 4 4Kj 4 Ajj» , ^ij 4Lsj ja^I 1 ^ 5 -^j 


^ A jW\l (jj-1 j-& (^(jLo_u!^ jj jl CjL^jI ^jill ^jl Ajabjc-I V AjL-=VI ‘ 

I t **^ ^ ^01 ^ , n s t **• 


lil^j ^^lil IjjjII jjil q \ t^aljil (_5-3-'' 

Lv (^ya ^1^ • jLlil (jj Jj; 
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jjjj-a ' 1 jDL^-o_da! L^al ^^Jc. l LLl jSaa (JljjJI Ajuj_uj daj!j_^. jjjalajjaaJI j-a jlijfl Ji^V 4 *j >iaI3 4^.jjja 

. jLda-a jalSj jjl£ 4^jjjS j-a 4 AajlVil! <■ -', 1 LiT) LoS 4;_}Sda L jali 
Loaid \.*1 ^aSV! dal ^ djal! j-a 4aC.LuaV! <al! odA j tn^fc jda Ljj^Sj (^Ada a-j^-d ^llaA 

l Q klijjS]! ^a 4_flISa-aJ! JaLxuVi LlLj ^-3 l^al jdia ,^al! jA!jJa3! (Jlxaj \-i±u .^al! 4 jit k^ill ^JL ;^ala ^JLtJ 

£ca_*-aa jjd]! jjJ ^jj-Lujl (JLLa. j-a Aaj^jl diilS ;^l£. (JS j)jj-a (^J * A* 0 ^^La3l da lejm-a]! jC- 

LL*3 £jaai*3! ^Uaa3! ,_£da 4-3^*-a laa^Sa aaxa-al ^r j k Ai dialSj ,ialjL AabjaadJ! ASfdl! jjJ Lj^aa ALddo-a 

.LaauJl ^jj jP-Ladl! Adajfl (_£da (jjl ^J!j ^JLsJ! 

^talaa]! ja-uiiaj Aa^a]! ,^i a l A) AAajiaj .&,j^-a 4 J-v^LLa 4.,o_ui! p^^-d] V 4_a! Ai_aLli lal (Jjda 

Aaj^>a la] ^r-Ak.iia i jl]! ^A AajJaal! I jalddaal <Jli LoSj ,daldal^aaVIj dalixU j!^-oiaL AjuaLJ! ASaxuI! 

^Jc. 4_Laa jl 4 jaalaLoa-a jnW da j^lad Lo$atS jLti!da jdaflalij jaa^aL-fia <jja Ladlc. 4 dlIL £-aj . jali^J! 
pla^Sjl ;*ium SjaUaII &dAj .dalajjaSWla j-oja jl l-^Loa Jji*-a]! j-a jdu Aa]i 4 jj^s-a ^La-a 4 ^jq .si 
dlLLalj dalajUaa 4_^.laia La JS — 4_laLaaJ! Aale. ^^-3 lgla* d”i jjSa (jl jS-oaj jiaV! (j-a ^ 5-3 tLua 

.lidlc. jj-a 4 Jaau Jla. JJ tjda l^aj 

jlilla S^jIaaII ji-j^aa]! jj-oj 4 dalSjljS]l daljjjaajja]l djlajjaSWl (j-a <—iALa LcAac. ^L>^J 

^Sl (jaj jj-<a j aaxJ L^al ^a^ Iaa. Aaaa-a Loja. 4 a tTiijSjj ^Jj ^lLa ^dll daL^ j-ula 31 ^Jj A-ial^ lull ^JJ 

(jjj a\\ <j laaaa La J^aS (jaaj-^ a 11 (jl (j-a tt \ t A3Jj Ijaflau (jV^ dlxaj^a 

da! 1 x ^4 j )-4 Jada udjLau V 4 L^=dlaa ja-M^j ^d ^A LaaaJ lj ^aL LLJ ! (ja_j Aa»m lj Sj^a dlLi^i .Ajjat-k-a jLS^ 

,da!jjt-a]! jUoxdj l^J laaj ^a ,^a]! dalajiaa]! Jto^ j)-a (jSIj dajjVj^J! jjaaLLa Igdoaa c aLaSU 
i)i>^ ddaa J p^ol! c-j ,l^a^_da I^jamu A_L!j_dc- daLLajda dlLlA 4 AJaL-uJ ^aSV! Aa^a]! ^^a 
^aJ! ^_LLla]! J_a. ojjk w-nl! SjjLi]! Lajlj^J! 0 jla Ja^-dllj ,AiaiSa] j^jaaS I ± 4 -y Jdaa (jl Aaic- caa^jaa 
^aSl dalds-ol! daalS LolS jd]j , jlSaV! jdaa LaLu^ L_a_dlS]! jjSa jl (■ 4 ^!^]]! ja p!}^- 1 jddd 

jaaj Ljjac- La^aa Aiax dajl SjLaV! JaLaa]! jaa daala jjljj dlla^a .jta^-dal] A-da^c ^dSl daalS 4Aa-ujLiiA. 
(jaaj ? 0 i^_jda l^aij 4 dalalaat a l^al l jldal aa^jaa 4(JS.Id! ^ aaLJaat a\\ jjSa Lade. 4AalgaI! ,\$ na 
a -aa.knl! ^ jjj-sa Aajj LoaL dllaA jSIj tgaA>>>1! j-a &jLaV! jjaa-da ^a^ajdau j^a^-a]! 
Aataila]! Ja !l. 1 ^r- ^ (^Aij cdUL j-a (djJ! ^^Jc. ^Aali cAaaldJ! jX- ^La^Lo]! J-j-aS ^alaltni Ladle, 

^a tn^fc Aajiaa]! ^ l L"i VdjaataJ! AjJLI! AaSaJ! oLa .a > ^i“i La AaajJaa Aaj~\ ^ a ddlS l^al ^1 4 ^ 0 -!^]! diiaxu 

^jjJj t^jaL/! — jX^ja-oJ! h-kjJ ^*1^4 4AJaadaj Anaida t _£jax ^a (—fl_dlS3! ^laa ^a d^3 .AiLdaSV ^L*-* 3 dllaAj 

^aa_ui^J! jl _^_A AJj3 ) >ni La {^J-daslj .jjL-u-a c 1 ^j 4~~\ 1 Llaj-L jdata jl jSaa V (_£dli 44 1 ^a_u^J! 

«A_LjJa aIxuLjb j-a Ldaal oJj^j ^aaa 4 ( ^_da|^aa! ^a > »•% { *_a Jc-lia 4 AajLi'ill laSj (J-oxa jLI! 4 ^-dajjaaV! 

jLuaa^J! - daLjjjaSJj jl dalajaja didial 4A-daja3aJ! daLLelia]! j^a (J-aLLal! &J-A Aal^a 4 daVV daaV! 

Adda 4 Adj-dajgSj! laLLSJL ^dL-asu jl Aafl|_^jajiJ! 0 jls-aai! dalajajiJl uaaj , jdafil j^a ^Jc. jLaj^iaL! 
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^jXaII (j-ajXI! Q ,-4 diUjjja]! <—Xj ^j-4 Xa.b ( ^j!\ i llujjjlLi ^Xxj ^^XJ! <Xj1Xjjj£JV ij .CjIXjjjSJJ 

JaXflJ £.^_X ;_)X jXjjj ,^-LajJ! ^Jj XjI^LujV I (_]_ujjj 4 *1 j.W (j-c <XlL jjjjXIV ^ xi^ C n-v t \ UJC-1 dllj^ h n 

. ejij-iW ^j-4 (XjLqJja^II eXAj XjLcJj-uaJI aXA (_)-aa^II 

lAjUa_i-a! J_3j *xXi ,*1 ±A iXlLiA aJj-a^jA aXjXadl }h1i ^uajXfij LxL 4 4 —SlIXjI L-jjJ^XL Lx_C. )jij 

(jJj ^Xc. ‘W 4 XjIXj 4-£>laXl ^jXXj (jl O^V tlxl 4 ibiX£j SXjJah (jl 4 jl .Sj'l^-aj X)_ftD> aN 

IajIx (j^4j a 1<U *LjI ji — Xjl&j-ui-Ji A^lXjJ (jjj (Jjaj Iaa Ixa. j^nX (jl£ Iajjj »X)^ 

(j-c mXjavLXI {j* a» 1 (jjikij . IXa^ 4jLaj t (Jl y aII IxA 4(_}XjVjj ^Xaj^J! (jjj 4J^LXt X)j ,4^1^jj (j^4J (J*s XX 

^jJ! ^^ju^yX]! ^\a 1 Ailii . c_aAjA ^aJc- AjxLX uaj\ 4_i*ii!jll 4Xj)<4 .>ij L 4 <_£jX& l^j (JiiXX ^^XJ! 4-]jg xJt ^Xa 
L_ flUuX£l ililXa ^^XJI i^ill U»t i \s\ AjjlaHuiVl ^>]aX! (j-c ^uc! 4^ r> ill'll 4.yjnll ^xa 

I 4 XV laaa. 4_x>yX}l ^j<4 ti-Vi ^Xclj CjjjI aJja^j jV Jja^jA ^owhaJIj ,4Xiaa ,a cXj^uc-I Xfla 4*a^AUaJI 

. -L \ 1 Li'S. H 

CjUajIat-Jl a JA (JXX tajj-uj&j ^^_a J-Jx (j\ (j£^4J Laa CjI jrn» a ^-ic. (J_*-ca^X 4gj_uAA ( ^_a 

La^ >diajl ^X_a Xjflj . 1 ^ n^L ^jjjlalJl ^XaS 1 ^j 3I ^jlAil! 4 _^_a^a 3I (..ntulj^JL 

(Jl aaaI IajIj i^IIxa x^x tAj£j£jjj ^£Vi l_ iajAll jJjlxljj . 1 -s> >1 alj^nc -1 L4ja 4 _a^_a1! ^ja xj-oJi 

(JJa ^_3 ^jiXa . LaLaj 4 ■ a ^ q ' 1 (jl ui Laa IxaXxj t Sj jjS Cj^I cLlu ^JaLuUJ ^j-kj ixl 

^“i^k 4jT Ia4 k^i jt ^Ijj aJL-ua XL ?^ 4 4 -LL...-u aXA ^jjaa ^3 Aj^Xj jlau LaXi&j . A fll^k a L_i)jjjJa 

.An J±LU V Cj^iU (jjJXkiiA (jj^ 4 t A) 

j-Aj i^gjxll ^JLxU (J_Xaalj (J-i-Xai gjj . s-t a- Ja4 i ^XJoj L)^ 4 4 4 t^L]i LIjLlu_jjj 

(j\ LaIaj (jj£;X_i .4 -Xj]I 4_jI] (JjXxJ! Ixljflc- ^JaXkX (Ja4X_a 3! (j» 4_il ix^ l_ij^c. 

4_ja Laj 4_X3aIc- 4 4_jajX! ‘a^AlJa]i q X- ^Xli XjXX LaXX&j .4 » nlnll 4ili-Xj xil_^j X'^ t J 

(jli - S) jIXa J&\ a^jj-saj 4^aLjA L_flj^)Ia (_}Ia Ja^a - 4 _XLjj£ja]I (j- 4 XXxij^J! 4 _u4^jXJ 4 4_iLS]i 

(JjIaj L-flUX^^ 4 _ja)Ic- 4ilalc- 4*aXj (j^sVb JJ 4 iliXaJ LIajJ ^-AlaXj Ljj-> ^ a\\ A aW^J 1 aXA L-flljuX£i 

^LXi^ 


j ^ | g l*Ti 4 4_j^SjI ^ 4_Luj_L^a^^iXXj 4Xx.^a^_iA 4 ^ ^^^a! 1 X3^ Ll 

Xj^ ig >j L 4 A a \'. aIIj Xj^ o-jj)-^->XL> CiXla .aIaUli Sx^ja 4_jjJaj 4X^|j JX xj^jj ,^-ic. 

UX ^ b ‘‘j 4 ^LjoJI . ‘I j&j 4^jjjjL Jqj 1 l 11 ^ k 111 4^ ^_aj . 4-iujjJa^XJ! 4‘ lUi ij S.lj. W ajs] ^'-X-iXa 

^^_Ji ^Jj 4Xias_iXaii SjXIIj 4_i_uula^XJi .*1 j^jj (j^<4J 4C-J-v jiIXa jjXaJA X)- 4 4 ^-j^ cJrL^ 


The o-s coX?j^l j ^ 1 f-^ ^-^jj - Andrew Pickering X Constructing Quarks o-a Qi*ilyl <-JLXix>l Q- r ^ 

Frank £* 4The Particle Explosion ^ o’jXl t_.l^ll Christine Sutton X Particle connection 

qc. il i^Xl jj .Sharon Traweek X beamtimes and Lifetimes jkxl Li^jl4^1 ja J^l t>j .Michael Marten j Close 

j-hil iAjjUui ^xilj 4 j£j 1 L *1 jT JM .Steven Weinbrg X Dreams of Final Theory 0-3 

.David Lindley X The End of Physics j John Barrow X Theories of everything 
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lUL.a s. Hl£j 4 <JjLu31 11a ^ LVn <■ iuS (Jj-^ ljL-<aljj .A hw >>ill A_jjL^£]1 *jsl\ ^ a ..-j 

Ijjtjaj <jl (jjjjLjjll ^gJc. (jl£j .t_jJla (J^ L *j Iaj-xIa. (jVl ^ ja di-cjla A_jyill ojjiil U^j • djla n>-»ll 

jjxlUi Ljjj&ll DjU A_Jjiajj <ajsi_jJa]l A_ajLj^H 1 ojH jpa 4—111 (_£ll 4<—fljj_x-ail yjjluxll Ja-aillj xufljl 

^ UUl (jjlllajj! A_Jjiaj :A_jjjl_aJl 4_jjJaj HlA 4 Jju ^g_Icj . Lifa Ljja. jUajjjj (j£Jj 4. in ^g]j Laa. jIjVi. 1 

.(_£jlaxJl Ja-ajlL A.iui (J-aal V ,^11 4A junill 

1 aJJ ^gll 4llilljlj£Il |l| >Cj 1 <aj>>i~> 11 j)*a jjj&jj j)*a jj£jj SlLall (jU *(J»jH (jj^> sjj^all liSjj 

41Gptons <jlj_£ulll $Aijj*ll (jhadrons ollaj 411 LJJJJIJ 4 CjLjjjjj jin 

^glll 4 clilljlj^ilj CAjjiJII (jj (JlLj .CjISJjS 1>4 (Jill V dli A 1 .,;>~lliIjIj Cjljjjj£JVl (j^claJJ ^jJl 
JjLj 1*) id! (J jlIoj Lgil a jja^j j c_Ll j_a jl_^.1j ^g-a >ilj"i n 4fermions iLlijj^all a ^^ .,ri 

(j_-a J£ kTn ^j_j <J_£ A_Sjaj ^JLsJl IcI jLLLc. ilLLj ^JJ JjuI J_a. ^JJ ^ mVn C-il <n nrsll aj_Aj .jUtiLuiU 

4 J n-l4 A h^U 4 jJjl (jl 4 Jr±& .1 jg •> 4 \ i ^ (jlaJ (j£Jj »A jKmj Ajjlc llll£jlj£j 4 OljjljJjlj 4 CjljJJj£]j 

^g-lc. 4 (jL AJJj U^J A x^Ia llljj-ijjj jl L*jj 4 taUOn (jjljlilj (JJ-AaII ILaA 4 SLaij (jlji—U 1 J 

.AJulallj Aj^jaIIj A_AaJl CjISjIjS ^-a 

Jjjijil] {Jjuajj j\ cjj L^Jj .(^j3 J-aal ^131 4dljjjjj3! tilliA 4 0 ljj ; i^)i]l ^1\ AiLialj 

4 A j tin^Tp^Jl {J A'-h'l dljjJjiltj . j\ ir f\ x 4 vU ^j-c ^ n"i i n"ij ♦ J|JJ dilj IjClliIj-u l^julaj 

4 W j 4 W i"nrtin 4 A ^ y^A OljjjjJ ^ a l »“i uUjni^ 1 ^la^ja A it- . UU Sjill Lai .Aj^all ajill dlLjjlir 11 (J-aalj 

(J aaj gravitons dljjiiS|^c- ^.^.>.>1 ulaxua ii]LiA uj-^j (jl 1 >^jl o^y ^ 4 (JjL<u ]1 »Z^j 

.A^jUJl 

A_£Lala (jj-^J (jl LjI ^ gVn (jJ ^ 5 -^! A »j)!nll ^^-3 Ia ^ ■> ‘1 diljijLIL^ 1 a ^^LiaJl la^U 11 jJ-AJ 
JnXilajL V IjLais »aJj £11 Lj^Sj La^J > LJdjjK. a jV 1 ^^3 ©jjA-a^Jl 

A<j\x >>ill Sj_all A il-fc jj-Sj 4 A W jj jl A_1 j£ A_jjall Sj^llj A \ > 11 )L^-Ul A 1 a3l L<a‘) V 131 -aIj ?l^-uiSJ 

oJ^J ^. 1) m ^iLiA A_xjjV 1 ^ IjlVlj SjLall djj\jJl OjLiLxll 13Lalj ?Alj-fc ui^j A L^ll A <ai]^o 

p^g_uj V ^djLS^jljill jpa 4 \ ^ 1^ V LL "A 1 il (jlfl* % i (_]£jaUJ llLalj ^C-iiuall ^gA ,^^^1 CjLliajj jjl 4^lIjVl 

4diLK luaII 6 1a <J-^- ,^-3j > A ql")-^ a! 1 Jl£]l j)-a Kjl^ll 11 a A qLi-s^ll Cj\ t»>ll cdJlaJ IjLal \_ajjj ^Lixll JaaIII 

.(jjJullj CjV^Lua]! ^gjl ^aj Aj^aUl jj-a JaSll lj n»j jjl jjjJA.Ull Jc ^ \y\ 

4 A 1**>^11 A_ajJT- dLaJ-ui^Jl jj)^"i l a 4 LaLaJ (^Lala C)J^ .Ajtlx-all jjtki^k ^]lc- j_^J (jl 4. 1 ^£a (JjjJ 

4lljLiLal]l L g jaj 4 " m >>i ^glil A_iIVl — ^a_iA (Jl^-a AJjajojj LcC. ^_^aI 1 jjliljjjall cIlajj Ij^Jj .^giUall jjjji3L£ 

aJ^Jjjju CjLaJjaia> l^J jj^J (jl 4 Cj V j 1 > <all (JS (jl LaJj . Lcj 3 A-jaLoC-Vi 4 A.t_L ull (JoSll tillj (J£ AjJ^-a 

(Jjj m ^g-Ic. 4(jLajJ_i] (jj-J 4^g_£jj-aVl ^gjljjjfl31 A_ia-ujJ La j-Aj 4 j^>jA (jjjj-J jj-^J (jl 4UAJ A_jli 4l^_j 

lijL^L^a <11^. jjjJ (Jj^J La^a A ]j£]l hr> A_j^ tiLll ?(jVl e>i LLL 4 jjSJj *4_J^1 ^ un>ll A_jlc.ll 
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(jt Ia£ LaIajj . A^jI uaa dl aj ursll j, lij 4 4_3A (jx 1 >>nl (jjxlxj^]! dx-Lj 4 Ijdbj 

V Jjic. ^3 Aajac. o_^i <A]lA& <jli tljjjjjjj j\ Ijjjj^j J\ La Ajjj dJl£ jjj Iaj3 V Ajj£]1 

UJJ^ .jAix l—liJaJJ 4 dljjJai]! (_£AxV 1 a9j 4o^aJI oAA <jl £a^ ^jlj^ La ^jm> (jl£ li] La^a ( Vlg") 

dx jj tiiljj ^Jl Aildalj .ojj >.-1“) (_>£aj ^jj-u-o (^L) Ail un^i (_>£aj V Ajl IJa Ad£]i ^ j hr- L^Aa (J£j LX 

(dlAjxlIlj dL£jjj£]!j dl_jjjAji]i A_i2 /jj^i in ax. ^Jj Iax. ^j-ac. (JjLA (jx. aajU] 1 jlAjVi Ajjlaj jxjIA a 
oA^j dLjuVt ^Aam (jL£a ^-3 A^L^a dlpl^d JA$j <_£jX (jjftl jh LgJ£ — &A ^ja {ajJJI AjUu-M^j dlAjj^iilj 
!aa *IaI a^aa 4 # i >j% (^aJI (j^jJl o£Jj .cdLiJ! (j L j^i\ <j;j^]! £-a A-uAdJ] ^jV» ■» 4pj ja£1aI 1 Ad^m 

(jjadtljj Idj-A LjjJi^j Q^ja^ 3 ,(jjjl_i*JI hAill ^3 dl Ajkn^ll AA& Aic-11 sia jk ^j^Lla]! Al > .-VtiV 1 

Cjljjiijja iselectrons dUjjVslj kn 4dl£jlj£ j 'spsrticlGS d^L£^Liuj' liL^i 0 ^knj La a^jj Iaa 4(jjj£*JL 

.^l 1] thiggsinos djjjn> a& 4dLijiia!jc. 4photinos 

ojjh l I)L 4 (JjtS La£ 4 ^-uiajl A_ijjJ)^JI s-Ljjja]! *LaIc- ^-ujIj 41 $ I£ ^g-dja]i sA_A ^ >>iA C5^-? 

J£ J Iaa A_iilx S;!j_aJI dlx^A dAl£ 4 jjfill jl >AiLLi \ji\ Cjl 1^^111 4(J_j_^Ia (j-«3 

SAXi.ji! AAjli]l bj^\ J tf | 4 (JjLjj]1 4AjA*J .SA^Jj 4 1 \ >JXal 46 JLa 31 J£ 4(j;j^]l 

^jIajJI jl-iJi (j-^J > b~ u 44 ] n^qia (Jjl (*_4_^1 ^Jl 46A^.1 j dAaIj 44 "^ .^i 

^_Ij a ^>Ti djl_£|jlj£ ;AjI_*-a31 Sj1_aI1 ajjaII .'.'i idjjjj-jjjjjxlij 4djijjjj^]Vb 4diLSjljSU 


p.j jl^Jlj ^jJAjjA jj 11 Cjl;j CjA^jIj ^ llj ^jXk.jjA-i^JI Cj]jJ j£_Jo] CjA^j! ^-ll! 4 diljj_jjjjjjjj CjLjjjj^j 

JIVl 4b^1j 4djljjJ>aJl uni <Aj|;A Cj|;j CjAajI , JajVI CjIaJja c ^-Aj 4^j^j]l .^1 

( x_laaj 4 A Ti^ll Cj^IjLu]! jj-4 Ajj^l - dll ma*\j CjlajJaato^j 4 Lj^LA. L_AajC. CjjjJaj (j-a A_ij|^]l oAA ^3 


cliLujAiA (jx 4 .\ V 11 4^saali]! ii_A ^-3 jiJ jJ JaA3 (jl£ Lo .JUiA ^lx jl >q'il (j_4 

Ai^j LoLoj JjUua ^Jlx ^gl\ Jj» t^ill (jjxj 4 oALa ^^.3 (jjln^ ^ IxL j<->.»ij t jnh ^njiaJ'lS 4 (^pAij ISJjiLo 
Li] (Jjijj .AjL^jUaI]! j k il£j 4 - IjjqjJ LiA (j^-i5 »jjl_AJA J-X JljA ^Jlx ^^.3 ^ ^ ^ La AjI Jj5s . A^lj 

*SaLa] 1 jLjaAj SaLaII (jx AjjLujja AjaS iilllA diil£ 4 LcIaj <Aj 1 111 ^i Aj] (jjjhi a!1 

axIj 4;b^j tilj3£ U_?^ Lajj - A^J l SaLaI] (j_^J (j! c^aI 4 jjj t a XUi cUjIjjjX Wjaj J jAjj 

tljAaju !j >n» j SaLIj SAl CjI Aj jaaJIj dll Aj 6AA dAli ^jl Aauj .AldaA 


. (Jj^i d] SaUI (jA ^ ^j La tilljA (; jAj 
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(Ju A 4 id! 


jjljll CjIj£j£ 3I lilii jA J^lj jAj .ijA (JjV *jaI! 4_la^vLj IaJjc- l^_*Jalj [eljjaJ!] jLu^i jUaJi jJjj 

jjj : Laa jl^T jl a>jj i a jfljS jlJjAj iJ_^.U]lj c iSla : Laa jl a> \ .1 $jIajjI£ 4^SIj 3I tjjju 

j-4j » IjJjiU jLl.iUA ^J j <-11 <AjljJ Cj.^Li ,aj I J (jj Ll1 4 4 _aL|Ai j*4j .AjSLuj jJjAJ 4 jl 1 Jl (J^LjjJ l JJjjJl 

jl 4 _jjjxJI jA 4_jl AjIajJI Ac.L ull] JaAjjl A laJJjA Aj^Li]l AjJjjJail jJL-^aII o JA jJjj jl Ija. Jail 

£aj . 1 l si *J 1 ^ > Pit j ^JJ UT^Ual 4_Jjj3 4~* njjjl jLaJI jl LIaIJ-V ll JgjjJail jj}-Uia 1I jA V] 

^JLj jA IajjS (_>«jJ jL^A (^1 ^_2 jl_2 4‘LiJj_jJa 4 _Luj ^ 0 * * Jlja. Jjuj jl W p > J (J-£ jl 

4■ i *Aa 4 j^.Vl 4 a "i^llj .jJajVI j£- Jjj-jJa 4_Loj * Jlj_a. ,*1 t n 4<laAj21 4jj iu£Jl .iJ jl j.1 jjS . Aa. ma. 

V « j& aJj^.hj ^-Calijj jl UaJaJj^l |j]“AjjjjJa AIa £ t * Jju ^Jc- — ^jjJ j jlja. <^-2 jj£j 4 *!jj_JI 

AIa ^ * * * 4<J-aj]l ‘jUJ' (PA) jA oJaIj lie- Jajjj . (jjhc- 4 juam ^_2 cj >PiH lAjUaj A2 Laa) AjJjjJa 4jx« 

4 a> ') jAj $ jj£V 1 4 t \Kli 4 jJA^l ‘IaIS A_iaJi2 Jjc-j *^^2^^ ^ *• g> ‘^ L £^Vl Jjujj 

V AjjjjJa <jxu A,1 Jxj 4AajLaj]! 4(jjaj^j]l 

^ A1 i^ailA (j£]j AiLuiA^lj J^2 (jaj] A L^ailA Ia_^j u^ji lijli 4 ^JJ IaJjc- AjJ (jjjSlal! U] (JjiJ 

^Jl ^V^jj l jLoxj Ia1£j ‘Uj2kj 4 . mil^li CjIA ila ^3^ Jj3^ CJ^ 4 ^ 

ojj) t^-nll Ia2jj ^2 Jju! In ui Iaj|; Uj_*aj! La1£ 4L^j]jajj£J1 ^-2j 4 ^^ Ajul 4_Iaaj 

j_»& IaJa&j .Alxu L_aji J_>1 CiiiLjl ji Cul£ 4 IjjUSa ui *1 l A\ (jli tCjjjl a mil UllA. ,}j 

^ li& Lau3a SJj-slja a-s jJajj 1 ^LlIaj Olijjjili (j^J »Cj1jajjj]1 ^J] UjI UI l5^=H ^UjaLLIa 

A \ > .nJ^^gAjl Ol^LuiV^ (J^aaidjj ]a j jjfc 4 lir^’i ^j| 4^2^! 4^jJad . aj La (J-£j 

IdJ (J A^k**l LaIc. 4 X 4_*_jjjIj 44_Jjjj|^)]i 4 j1^ja]Ij 4 AjJ^ 1,iaii CjU.JaJ1-LjJAJC jljjl 4—fl.1 xAJ 

olljAjA jlaijVU A^j2Ja 4<-lilAl^jVi J£ ^^.2 ixwj (ji^J O^ja-A jliJC-Vl JJ Ln^Vii l a *Vu\ 

jj x .ai jj LilLia. J q]l ja£ju jl ^ j lag aa 1 4 lie. IaJju ^JJ-aj dijj ^ aII (-1jIcj_mj JJ.1SJ > jaj£ 31 jl ■> 1 

<J_ja 4 ‘‘ v 1 ^ (Jj-^3 J 4 j-\j jl •> ^')V1 jl L&jaj 4 \ mV) jl > h'ij hA }-vn ^JJ jaaSaj jj-^1 

&^>j2 (JMa jlLJt J l a jajjdJ j£aj ja^2 »LjJ. l^l^ijl jl£ Aj] jA (JlflJ l a j^j .Aiuj jjdL ^ * — ^ * Jlja. 
(Jj AsUallj SjLaJI Ja ^2 Jaj ^aJ jl^aiVlj . jl^A V 5 4 (j ^0 0 ^ jl-va^Vt Ja 4 j £]j »j-JI j-o 

,Aj2 J.-Iajj jj^^ 

jl jAjJajj jjjSJI jl -v q'<V i AjjJaj jl^ 4 pj l^i11 Acj_uj Jjjij Acj_wJ (JSj n jl j^AJ V Ajl jJaj2 <Jcj 


1 cs-L- U^- -^l Lij .j^-l cjj cJi^ cp* c> cJl ^LiUiuJl <. i\w u Burnham's Celestial Handbook -1 Robert Burnham, Jr. j 
A Field Guide to the Stars and Planets i Jay Pasachoff j Donald Menzel ^ ^jj Lai j^n Ia jjh Jilj , 

^iuli^^AComing of Age in the Milky Way A Timothy Ferris j‘Constructing the Universe A David Lazer j ‘ 
Thursday's Universe A Marcia Bartusiak j ‘Lonely Hearts of the Cosmos j-* ^-Ah lkA Ia^ s UU AIa&j .Astronomy: 
The Cosmic Perspective A Michael Zeilik j John Gaustard. 
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V A_)l ^ ')* J V liA j£L]j . (j£ Ajjj x Ajjjj jjjL jjjdie. jl Sjdc jA LoJj (Jrjh 1 j'1 j^*aj La ^ t 

^ ® J_*j ^_Ic. A-^Uol] jjJ l s-\a (—i ioi£i jl jdoj 4(jJajVl ^-Ic. lixijA j_AS > JaJI 1.1A J_xj p^d -latjJ 

jjjL ^ ® 'Imi >1 IdVl ^jd ^d 4 V Led AiljlaJ AjamJ j^il! oldjVi 4 i LjJjda Aixu jjLL 

^J1 LoAJ^l pj.da ,Jt .-'ll jlj 4 Ajjjda A_iuj jjJj V * jj^fl II jjJA joJ J*j]i jj*L t mj . 4—Jj W31 ^JJ Ajjjda A-iu 
Ai_uj jdLL lie. J_*d LI-IaI tilliA jl (_pajjiaVi j^ Aj Adli 4 jjdi! jdj-a IdJ IdL) ^jl d31 £_aj . jd.L/1 

(J-uaj uiiflj]! Aj j3jjj ^ lias! p jjj p^^d <jjl j*e (J 3 IIV 1 I (_£iJi pjdaili . lA^}j jl ^jJaLd V jdj 4 Ajjjda 

.Id]] 

^JJ <cj_uj ^IxJI £3 Jj 4 LjJjL 1$laflilj jl £_ilaid ^^jjl Stliff SiLJl (^1 ifTlSttGr SiLJI jjjoiflj] aLjL^a 

JA\ dLdaLjJl Jjji^ ^5-3 SJjaLjd! dLLLoiJL IdLojj i3d>^ 0^" Llad dd jl j£*oj dua. SJj^a Jjji^ 

. jj^jd S/Ldj A_eljj Ldajl c_l! lad ALLad! cj t>>ll Jalaj jja jj£ pljidl jl . L^d! jdoj ^^L 

jl Idd (jiaSjj jjd]! j^j . ^j-idll jLadVi A_jjlaj — ^gijS]! aII A-jlUi^j ljj_L-a piafj Ljjla 4 jd-uJI j-a 

(jj_a djjdil (j^ji-Sjj 4^j q nllj (Ji_*-sa]l 4 dal l>-,-s il cUjja 1— 4 I iipl 4 li ^>j . 1 \* \ >^ ^_a j_d»_j 

* (Jjiasl (_^sljj t n ^ ^ajb ^US ^ 

. n 1 Lei ^ t^4 4dilj\ A mil J_ai iLmajl C5^ 4 A_aI&J -b<il&J 4 A l^^’lbylj ^jd-ui j-d 

^JJ \ 'll a^^i ^^^^1 dWjj mVl j^4 4_LjJail AluUlj dLidl^Vlj jl^sVl ^cj_ui lijjA. lil 4 j^]j . (jiajV1 (j)J^ 

?cIa-uJ 1 ^Jj (jjd 4 (j^ijdaJjS jJ ^jdLui (Jl JA1 A_iadaJI (_^ljJl 4 — jdj 4al^)J (_^ill Ia 3 ;dl*iijjA]l oJA 

Tui ( *—c ^jljljl c a l^ia jj-S jjj ml A_]T ^Jj_jj jl (-jj£_mJj]Ij 1 ^jflau JjLd La 4 jV’i >n a jJjj Laj^j 

a^£ (J^d ^^-ju dljbu.Jl jt^j Alxdj lidj£ jA jjJie aljj Iaj .iil^aidl l^iUae 

a^ida IaLu^I 4juiu! clj-dVl fliA jl ^g-lc. bLJi ^ISJ jl jji 4 jjiau 1 da c bu . J l L] jg l^lj .Alulae- AjjIaxu 
cLa ^iddi jl j^AJ A_jL (jijj J-A La (jAjd jl j-A i-j^jll LiIaIj . LiA J^.1 j J_»lj ^^Jc. l^J£ jdj li-^. 

.cLaj^JI ^ (J^l AiLatA Jj liuijl 4 - \-fc ml d\jL>y a!1 

(jA sl_a3 dLflj 'i i ^iaJi j^ ll^I cj-aM i ajjiji Ai£L-Ji cijdVi jl jA s^s j*j 

Aj.A-t.iLj Ld *4 Vp •>'') a" J b4^ IjSjS j j £ >1 j > Acj_uj f J 1 ^*«1 1 j J Q**1 '•. •. ,A_1 &IaJ] 1 dl£jdjl 1 nljnlH L A r ~.,J /,-V aU 
-ISjjj A LtAJ V iA. ^JJ li-^. jV) k a a jAj .cl A fc nil JJC. ^aJ^ij dL-aijl ^^j 31 ^j-dll ^a^i] aJjI^a 
(J j^. aJj^MI dljj^J ^e. Jj-i-aJj — ? j_a 3 — A_j_dj3 ^-IaJJI ^jJaJ 4 jA.LaA31 jjidil LiA (—Qj'h .-Vil LjjjC. Aa.j£ L5^J 
^»-uj ^aAJ^l jldj 4pj-tiaU (_^jIa-uj (jiajC. ^J1 IjAjiajl (JjjLI A Litnljj La P^^^d 1 ^ ntaJ AdAill 4^ Ajjj 

.old Ray Breadbury A^as ^ U£ 4 jdll jl»d 

^ nQj .4iljdjj]l j-A jjd (JLd jjiaj jilia - c 1.A...J1 jdj jJjt-a dja-a ^-Ajd Lade 4o^£fl]l (_pa3jj 4 A^^jj-iijj 

(JdL j_J^J jl £-3ljIl ^3 4_JJjC< jA l|_^ i3P' a JJ*d pi rnuiL~4 .‘l A-% j (_^1 4 jjljill ^JJ 4 ^“Ia^1 

. LIajI ^jj 4 _jIa ili 4 a 4 \u p ^ § j a i^lj (J£J 4 jnl to AdulLj jj£j jl j^aj jd-ajl ^Jld! pjdaJl <ilij 

^^jJl oJA tilA-t.Jl aSpS 4 ■ ^^3 1 ^jAe jj a In a Lgil jdy ddj Lade- pLdVi (jiA^d 
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4^1x11 (jjj^Ial! Jc' 4 ^)V UJ *^3alj Cy* A^a Lala (^331 ^LJaali l^j^mj 

J*U! 40 3_fc 4 fllAj 4jii ACJ-joiJ SXaC.1 41 qlAj 4A&LuJl bii-a 1° ACJ-joiJ 4(_£j_2k,Vl 

4 A jLJa Axla 44 il k^nll A_jjj 3I ^ mVn 4(jj_ablJ A \ ..-.Vlj (JL^JI ^Jj (J^Jj3a3l jl-lxai ^^Jc. — j^Sl AJulaJ Ac-j_uU 

. Ail^. 1^-lAxuj SjAliall o3& 4 In k tii^j CjHUajJI (j«a * n"u 

A-n k^nwli ^3 4-jj^.all t<Jaj_un]l 3.1c. 1331 oJ_£jj ’t-3aj1 jXuj ji-*-al S,1 jt ill (Je\yLi 

(jl XJ.laj....-')^ ^JuAa.II l^aA UjlS !3j SjjLLi! Ixj (_£Xa 4-j^aAJ (jl ( xjJoLmu 4 4 t ±£j£ 3! I3jb UjX u^j^j 

jjjLaj (jl ^jIni ■ .i) jl ^Ji3l ^ 33a£xall ojj i<-nll £-*a ^xL^ajIx^l ^^-Ic. l)j k ]] jLjUL l£L-V J—a 

J£ .cliLajl**a3! (j^a X^aII LiA 44^133 ^-aj *l-g-J j_aJl juxj l^jl J*^ L5^ Acj-uJlj A jlixaJl I^jcj-uj 

Acj —oj j_/a ^ jf^l i n > 0*1 jj 1^1 ^ ^ m lj^j_i^aj 1^ -*v 1 d \ l .- ‘1 1' 4_jJj^ac- > >%~~> 1^ l Sil l Ai -a j ^ ^ •. j 1 f. ^ ^ 

.1x1 V Lgjl j.lum 4bjj-caj jilaal ^Jc. AaX 4 SjxuLa laJjc. (jA jilaj S)jllaj *Ajjb ^ jjiLj 

IXxJ jl 4_ia|^a]i jjXi) AjC.I*_ujj (pi a mil JJC.J A. Xa^xiuiA : jjJU ^£a ^ mVi (jl lIjlc- L_l^.jJJ 4 !.}£Aj 

J_1C ojLjall UljXLuia] bb)J^IaJ l,g juij 4_u_usa3tl! 4_Cj-a^-a jjlj jlsj&Vl 

j j-aj> j jj hi La£j ^(jjjl^ll (jji A ^ iAaJj 4_ik]| ^j^a CIlIIj Xu L-jAa] ^A\"\ jjjj -jl 

^_a£j LoJ . A—lj> ^ -<i liljJjj iSj'A Ji ij, ^ 1 pLaxuI! j\k 4^Lui-aII 

A^xyi A K ml^j «Xl ^_1] Ail—u^all jm±£j jjl A_*-a m) J_^. ^_]j A\ Gl_ObjJI tiljLuij 

Aj^Ij AJ 4 Jl!La]l ^Jc. 4xHJli .AJalwU iJi)^ (j^J AflUaLall 

. A jjJl u \ t (jl (j^-aJ 1J 1 jC. 4 (j^j|3j J^lj ( xLja XL^Ua Xjju Li£ Ijji * b!ij t —4^-^Xal 

AaLwna ^A<1 a 5 ^ jJaiJj 4(jiibll Aj_muIIj (JLaaJl£ A_j jIj jIjj C5-^' <&Xju31 >\W A i..-.'iVu j_^l (J^j 

4jJalaJi xstLlkl (^1 4(jj^Ua]l llaXjxtil 13U .Axaii cAuij Cjajli ^ 4 3i.b A3 j^>x4 

^Ixlall (Jijljjj lixuajV \ W .atn 131 Aluj Sjlxu ojlji - blxa X £ * * « * Uc- Jlxjj j^akll (jl i < h^Vi (jl lixialujV 
(jjlaj (jl-«3) cJ_ixa (j^La Lie- XtJLJ (Jkix> nill (jl diJLLJj 4 _i£Ij£I] Aal ^wa\\ (JJXJ (jl 2 _ilatlxaJ 4 (JLalljj .A^yij 

.^AjjjXa 

^aj ~> \W L_jil ^ .^aLuJl ^ 5 ^ ‘ ^ (3d>^^ U -4 bj* ^ 1 ’ll J >n J j-Vl.aH (j^J 

IxujIj (_)-ajV I (^5^ AjI jj-a AaJuS (j^-«J (_^3]1 (^jJalxua'^LiJI U3 ^axuJ La-a J)&) XjI 

. LuIloJ oJX-laS ^.la-uu! (J^a. ^jJajV ^ _jlXa 1 l aj (jl 1 ) )lr. 4 C’ 1-Xa£jl ^_3 —t_) 1 Afli-u^a ( ^JJ Laj 

4(jJajVl jlx ^3 jjjLlij-a (jxllaaj jpa 4^_ujl Aluj (_£^kbli oX-bil (jjj (Jj-saflj liil XLajjjJaial j^nJ-^^^Laj 

(^Xa (_^1 ^Jj 4(j^]j .CjljLa-uJ] Axl^Jl ojlUxul] Aluullj (_£jAUali l^jtaj^a ^a lx b.J* ^ Xj i—fljxuj 
JjAVilj .A^ljJ ^ * ^-Jjb bj *^ 1 . 1 • (^1^31 (jji SjXulj-a AijiJLa AlaX ^ (j-a ^(jj^l tilI3 j& 

(j] .A_i3lj ^ * (jJJ (JjlijJ! lilJj (j_>a AxaJ 1 * ^gJJ l^a-Xjj dalajjJl tillj (j^a oJ^lj 

ALw V» £ AiLuiA ^ j A-nlla CiV^l-x-aj 13^ (Jj-ajj ,A_ 2 kj^Il (j-a A-ijlj (j-a (Jfll li]l Cilxujjiaia jiala 
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L j M ^ L n ^ 1 'l A Jj j ■ A » 1 * > ^ 1<~- A ■» 'ni l ^ 'Ul j jl ^ 1 1-V*1 L n \ L 1 ^ 1118 ! A jiV l Jj A ^ 

(—suLdJ ^~~i^k jjLj 4A_ijj_jJa A_ 1 uj ^ * Jjja. Jjtj 4 jSJj . AdjjJa A_ 1 uj ^ ^ Jjtj ^Jc. 4 4_jliixJl A_j£jS 

.AiLonSI jS.Aj V -1^ Jj jj* > «-*i (JaajjlJI (jja. (JaJM ASj^ jA jJ-Vi aH 

Jjjj Jill djjjjjLli (j^- f^** 1 ’* jl ^J^" 1 ■ i!l *■ Q Jj 4*ljjJI i La .Ixj jdj jl < *Jalmi Ijj l Q J 

jl jdu V jSlj »jj JIqII (JJj IaS 4 J)^Vl jl <djjill * JJaL Sjjjxc c- Ia>..J|j ?Ajjj) > ^Vil dljlmll (jajjlj Lie. 
— jIUl l^j-uai (jc- AjLdj 4<jUall liL JulaS 4^~> iUj LSlwV jL-dYI jA jS-uj ^1 Ia jd jc- ^sull t—Sjd 

. A*JaL*u j!> 

Jc- LajIajc-I j*o Ijujd jSl dLdaLjj 4_jJai Jc- LuLmAjS did 4l!ja. 4_JY1 ^jdlL -Ida J*jj Lua 
JlVi kiiljj iJuOxjj 4 JSl iJIIiaII jjallj Lille. 4 IAJJU (jjjldL Ida 4_}jlA_ijj 'jldj Ijd .Jaj_uiill dll IHaII J C- 

7T i l su jj-lic-j . JlUl J&jL> jjj jjLj jl jS-aj La j a\ jj Ijjda <JId 4 4 jSlall el-Jall J LjlJd 

lade- 4 »IajoJ 1 jA jd! J SIjIaa 1 a..-,-> 4 Hud (jl U*Jalujl till .AjjLc- <jlajoi ^jjjSlall A_iaj-jjj U ^a-uiaJI 
jj-o JjuI <jL ^Ld^.Vl 0^^ dd^ 4 Jjikj Uu*_a 1 Jj 131j xuflJ ^ILll ^jLiuill ,j-o Ajl ^uajpaj (j! (j£-a j 

^jVl lad > .ij LoJjj .o_^a jl Ag-j a~\ a ,j-o _^A Ijj.*)^ i^jjjIaaII pjjJall IjA ^uajjiil , ^y^j^li ^k-uaJI 

l^jC- ^^-sSj La liSjc- Ijjj i(jJajVl (^>e. IaJjljI Idll ^ j k j LiA .djLic. 4 jlajoi£ (jl j>A ^.Ij 

(j-a Idj ^gdj 4<ajja <LlL . Jjtj| dliLaiA ^ylj (Jjj-«a^il 1 ^ aJaHuuj 4_daaJl l^jJ ui (j-dj (jl (J^aj jjJjc. 4 l^jLjjS 

. /jjjJdjl 1 l* , k •) \ \ Ijj \a JSj j^Q ^jjjLwjI .Vi ImJ 4dJa 4 &JjjjII (dXi 

(_£^j Ujli 4 4i^auJl ^jl^j (J^di ^ili Jaliill ^1 4 4-nJaall jI^UaI ^ic. 1 <—3^11 J] L^Iaj 13J 

(jli ;LA4 Lmj (Jlia. ^Jjj3 ^da-oljll c-|^AaJl ^ajL-soaII jl^jC- .i—jJaall 4 (JajjV^J 

idkjJ 4 (jjjjlija (i ^a 4 Lu^aj »^Lji ‘-kbj^ cj^j l>^ A ' 1 * A <, 5-11 l*-kL^ jj^j c_ilaali 

,^Lj1 4j-u) J£ *^11 jVl» <0 Jj Jalui Jj Jt-A J^>A 4Lik nil J jljlA <J£j£j 4 fll~lAj ) VA £ ^Ic- d 1 j3o 

(j-o ^Jj-iaJl bjSl 1 4 Q . s*i\ dljLcuaJ J (jlj^A da d£l 4 4_ljjL^.lA]l 4 - kiill iujjjJ C-LjI 4 ) ^ "\ t ^lc- Jj 

> ill &i-A (j-A ljj_c. 4JjlijlA <j^aI^ J_*-ta^A (j_A 4 ulkl (jjJ-u IdjjiA dlj 4^ \\-% 4 JL^La dldj ^aUa (J^a 
JSl \ 11 (jl£ 4 Llajl (j>>jaJ 1 <jl£ La 1£ :<aj_dk A_ajlc- dia A-,"^lj~<ijjjt-AJ 1 4 _j_ujjlijal! djudoll - ddjlill 
J (^j-ajjjaVl (j ^aj (jl£ 4 Ajj^L^LaII 4,kiill 4Aj-d (^Jj^fcTiill dulS dL-ujjUjall *La (_]S J L«J_J -le-j) kn 

4(jj^ll (J-aIS j^Jc. ^ k^n'i 4d-iASjJ 4_ajlc. J Ludjal Jj .(jJajVl j>A JjLuSa AflLkAA (^Jc. l^^J 
.Aj-d ^jJa-uJl LJ (jjSj (jl (jJajjajj l,g toiaj dljjjJl LJ (jjjajjlija IjadiSj (jl (jVl (jjJIall ^ Uaik..iV 

Jjul ^ k >r^~^g.k.>SyJl jX-ijJI (jjls ^ddojLj .Jjtjl jjSj 4^aljll 4Ajli 4^j^.Vl j>A JSl Iajjua LaAJ^I (Jj lilj 

^ \ k n ill Jjt Jl IjJj-u^j (jl jjjlall ^-UaJ-ujl 4_jJV! ^ k n^k 11 pjLi k n J^J AC-jLi k n (jjSj £ (j_J_a_j-A^ ^)kli ^ kaA (j-o 

•(JajVl j)& 1^4 ’ia JSI 

A ISkHAll 'dlidj .a q\L ^1 aiLdl (Jj^. lid Jj ?1 Ijla 4 a jjkknll aiL.nd aJjI dA-ia dLAjliaall J ( *-aj 

(jjjLaLJl k>il (j_A pLaIsJI jjSld jl (J-iAj . dajV 1 j-t- Adjl^Loll 4 k nil — d 4jjju V 1-^J jl 
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4dalj d*_j djdaj ^Jc. AdUl jpa j>£-aj La ^ i^aSL J-axI] tejjjlju (jl ^j-Ic- l. i •>jj 4^^-ujjlaja]! (J^jLulaJI 
<—£<Lialj odau (jjjjJ iLujjliiS AJaLuUJ Ijq JaiSI (jjj^hll (jj (Jjiiil ^Jj-a]l (j-aj 'ill ejjfc jpa 4(_}^VI 

V A_ajJ ^j Ida j T .1 4 4_jjiT^l (jjjjl 4j'q]I 4i_jJaa]i j y ' (jl jA £§ljll (j£Jj • AjjLG' AjtAjj ^lj IjL-ajJj 4 jJ-Vl xS\ 
.AjjjjJa Adoa A * •> ,^Jjja Uc. Jjt_u A_jl (_£jal ig >Iaj (jj±j dij ‘AjjI n'iaALLlal AaljiJ ,^-j^l (JjjLs W*~^ (j^-aj 
jJaS (j-a (JjJal (_£dC.\ij Jaa ,^Jj *Lal*JI ^Lia! 4A_jldII 4_jjJ CjLujjlijill 4_jjj| ,^-Jj 4dl\3Lu*<ajl 4_iLuiaIj 

(Jja jjJj t l$a* h ill n*i ^a^I t ^j.4 A .. ~'J li , ^jAAdJI A^ja ( ^Jj j jjI n ij Ijajj I^£Aj .(j^jVI 

4_jj.sVI > ill £-3 ja (jl 1 ~> il ^ Laj aJj_^L &^3 j IViVi <jl \ nlr-j ,Adldll 4_jjdJ ggj ^ all ^JjjlaJI jLuwJI 
j Iaia3l <*_ajLial (j-oj .Ida <LljJa pjj t rni Lajlj jj*Ti m Idau jLSVI d-ijj > allj > ill A jql^ll Sjl*i mU A ilib 

. l^jlsLuia L-lLoia Jc. jjjla (jjfLau sjaJI (jl Id iljA 

A_i£j£ j_aj ^aAdal J_laj L^-lJC- Adi (J-iljjA (jjd 4 WAT ^L& ^g-a ?c£]j_ajj (jua nill (jl (j.1 n-Vl IjLal 

A rn<i’l (j_A A_ajjA (j£_uj ^g_lc J kTl n Lgjt£ 4(j/l Hill JjJ_AJ 4^]j_aAJ Aj 4" 1.1 J ^kj_aj *—fil_Jau£l (j_A (j-£-<4J 4^laJI 

4*La_uJI *LLlLa A_Laj (j-<»j Sjb-uJ (L5 ^.La^j]| 4 -1 ->LaJI J^L^. jpa ^IjJI dilijuiS 4 A Ij^'m 

a_jjj]| sjj-6 jpu (_^jj dili.i Ju£, 4 a }^q'i ^ ^lillVI ,Jj aJU^ Cj^j 4A-cU^JI a_»£j£ filajU 

.^_^-l]| (j-6 A k \\*II Aii-calxll a£ja. Ajjixm Ijjj-caj l&l^i. Aii^a^j IjA (Jj^jjA jjojS J£j .A jql^ll 

(jjjj iilj Vn .^LjJ SjaUsj ^AxaJ SjAUa ^IJaJxuU AjjaLIojI A^jaJI aJA A^jjoj 4.1 > ‘l jjl (j^Aj 

Jjjj La. 1 'ir»j .Sj^V I JJjj j|jj_i A_^jJ ^_jj 1 k \ \ g k n» \ ^x—4 A_3 l2JLlc A_jjj k^ill CjUa^j^cJI dll l iaj 

(j£^J ./iVir- 4 A^ja£ g-j ■ >i'il IjjJJC-l |j|j , JJjali ^ (jjjUidi I nil A-jl^jjl j^j djla.j-cJI juiVn 4 j lun^l 

»^ \ a mJ I ]fc ^^iiLajj 4^1 laflil A ‘4 1 Jajdbj liijjl (JjIt'iI ^.W~i nn (_j^l A-idajVI 3jALIii]| adA ^ J 

A dajiaJI f-jj-AaJI A_jl^j]l j^j jlda_il ^3 Jaf^j ^ 5 ^) 4 A_ijj v^ill L^jla^ j ^nTun lie- &Jxjia (^^1 

(jl jalaLd 4 ^IdadxuUj ,^l3jjll A_jlga]l Uj^j 4ilj_ad ^^d31 ^j^j]|j U ajl^ll JJjH]l 

t * lg_ji &;> ^11 ^c- (jA-wJI A^ja. 4 . ua ij ^laJI Aj£j£ C5^] ‘^■1> a ^I 

. Adl!i]| 

cdldjlj . djljduj Jju A_d\j A ..-jVi 4,a-?-j (j«J *>*> (jl (j-^J ^ 4la-ia_i-ca A_l£ lj_A (jLS I jj 4(jVlj 

4C_SjjJajl ,j^ CiLUj Ijlj .diiidl ode.Is - jj 1 luLIaII jjajtSjdl (jjJA jjOJ AjU-u-cJI L-jlxuaJ IduiAu^ Axjj-u ^.I'S 1 l aJ 

. | ^joiAioJI IdaUaJ (jC. odu ^ luAJ IjA (jxj 4 jJdiAi] liuAjal ^3a*Jm ^X^j-cJI 4" n^k (jx ^a ill ^.daljil ^jjadil jjli 

(_^jLS_LOj'|j ^ ^^ ^ ^ A^^^xa L—Luii] j »Avi^a 4 ^j^3 ^ 

t A_Ast3 A_^ja -^Jj ( *_S_ja]| ^_3 ^a 1 ]\ A^jaj jpa ^ jldLa ‘—flj_xj (jl j)*saj <■ i .A_c.jjjA Sjj_u«aj ^-aiuj 

V(_gj 1a 1 AjOllal ^-Ijla ^Jj l^j-o Ia jljldoj 

4 AjjjII (Jla-a ( xLUjj 4 A_dajd....^> A_^ja (jjj 3^^ Cjl V^l 4_jaj 4 S.Ijt j SjjUa Ax-jjoj ( x-c JlaJI ^A La^j 

A_ajajli (jjjLijj Td-iajil LidiLa ^-A SjAUa (jj-^J Idb t^iill Jaa jlddal ^jc. (J-ajj 4Ajc-lxd A^jaj 

Ida 1 jl Ijjaj L^j£ja A£jjoj La (^1 4A^UJ£J! A^jaJI A£jjoj U] c AmSj ^Ijjja]I 4^a ill ^ll;j]| jl 
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Jju djju ^aJ La tpLajjJI Acj_uJI (jj! 4Ada^ailmdll Acj_dl A qlL>,aIl A ^ajqll djju (jl ^j£.AJ V (j£Jj *Le 

(Jjjiai! cdL. ^Jc. ^j_d ^U-uJI ^ajlc.J^ 4 p,*I ja >11 •) 'ill AS^ (j-a ^j_ujI Ajj^I ill A^^ j.Lu~^^ ill 


•f 


,U1I 


oJJb (j—a d Iq'i (jl ^jLn 


fl f\°i . Ij k njq'i (jl 4^-JjVJ A_2kjLL 4 JjLd ^ ^-A t\ xJa 4 Aabudl aJJb 
J v 1 ir. 4 Ljjflj JaIj Lie. Lb-lxj jLflJC-V^ JJ-U La LjjJ (jLj ili (j-a A-CrjAy a ^_IJ L^laj Ij! fA^aj-dSM 
Ig-dauj 4(3J^laI! eLb lgda*j — ALljde. AjjUI l$jl£^ dLbldl (jL Ua^uxa Ldl^! ( *daj (jl (j£*aj 

J^ nii 4(j^aj 4a; •> .all j-JC- Ixmiaw £jLj Lade- 4 Id&bj .<_£jdV' Lbtda.j dL£^JI JL A ..- tUjl ir-n^j . LUj 
,^-S (jjsu L-aLJl ^Jj (jjxj ^ (j-a < ^- c 'J} A > all a Lb ASj^. (j-a JaLjj (jl 4^Jj-a 

dijjLa sXj^aj^a (j_-a 4^, Lai j]jLb ^1_3 4 -LjIj Aj_dL^)Il oJj*—dll e,Ub mbj ► j JalaM <*_s2Lidl ^-Ij £_Sja]I 
—S^ial! AiDlc. u-u.aAj Lib ^.iVi jjjIj 4 4JUU1 <-j;J Lujjlija (jbLLI j.*-JS (Jjjt-* l_A uaj 4(jj “'Lj 

4(^jLw-a]l ^UL! Ij^gJ la2jj . (jlda j£ ^ dLujliia]! j£ Jc. (jj?Vn (jl J-aL (jl£ {^bl 4 da] dc. ^jlaxuli 
^jSl AS Lodi (jl jJb JjLujI! ^1 a \cl V lj . AjJj) A j l n 4 Q ll V * J-JL-Ll dljl£ 4_LvL^LaII (. - V\ > nil jLs 

,S;1^_a 3I <jj»-L^a (jjjULa tuJlliuJal AjlXluJ 

.o^iilia j-ic. 4 ^ 4(_£^1 CjLujIjS uiL CjLujjlija3l S^Laua l£>^ fijjStjl! 

~\W 6 (jjjJl 4_a3La*JI 4 _j A'-fc \\ 4_aJla*JI 4^Uii*Jl 4_a3LaxJI~^ j il l A q 1*1*11 a 4_uil;J ^jjJa 

*Lpl;J AJlXc> ljfl_uu£l JJUkJ 4(_£^a. 1 La A \\xnj jl jJaxall L_fl!iLiA.Lj l^jliL-u-a (JjjL^ ^>S.aj 

g'luaj (JjlAjI Jaa uiL 4 4 qjL> {JjlVi > 3y>L L^ -i^uj .^jI jJI In >«j 4^^j ^b-^- 

(j-a^j J (j <_jli 4 LjjIjA. ^ J_c.lja]l c-lA J uL JL k.Ti f ^y\\ 

\II (_£^bUa]l g_jJaxJt (jj^ 44 i mLall 4ilx^a 4 » x^aj ill <. ajln CjliLu^a 

(£■1* 4_j 1 ku^l £_u>^ jjjli ^k^-ikui 4by^1j .LJaiii Ll3j a £Laj ^Ll) ^ILll c.jL...lli 

.be. a jju 

diLuba]! ^ i > kWj 4(_pa;Vi *^*b 4_laaj ^Jj bL-aj bal£j .^k_^aL! ^jaaxuII j-ai]l ^yA 4 4_jAL ljl£jbj 

pL^jallj 4^£]l 4 <jjJ^JI IS^LiL! ^^Ic. LbjjJu iLu 4 Ajia ^.ill pbjjai] bjbbaj ^ J-ac.i a^xbaxa 

Jaia bj J^-aj (jl cj^y 4 l^jLaJjalj 1 ^£j£jI J£j 4t^ >m aLb ^ 5 ^L.J .iaUa]b J-aJ .Vfiiri Ajjjill 

L-ij^ h nV*i (jl ^-a^ LujjJa 4_1 uj jjLxi * Jju SJjflXa]! ^kj^ ill JLj (jl (jS..aJ AjjJajV i dibj^ l uLlL . Lb -^Jj 
(^ti .4_j;bc- CjLajjjS dijJ-aL ^JaLuij Jjtjl AiLu^a J^l (j^J *( J^~> ^ ^'Lb ( ^jbJaall JjLb 

4(j^Ij ?l^jliLu-a (j-a Lj^ jj^b ^J^l Cj^ 4 4_ELa-a Cj|^a-a (j-a A %alLl AaUall jljLa Laj ^^b a^ja-a (j-a 
Aijj«-a31j 4<-jjaVl dij> Cy* LLuuxail pj_da]l (j! 4 jlAj^Id Laaj :<Lb]l aY \Lall a^Ijj L-iic. 


V (jauj ,oJ_i*_a]| db^-Li (j-a 4"', t da31 <JL (j -a Ajlja. ^J^l j^b 4^jJjL*-a£ a/lVi d dj ^ a !\ ^1 4 _>^l 

!j! La jl S-^ dj^ LI d£L.>i La£ t-^'l > >n AjI^ AdajVl dj > <ail djl£ tjJ La djju 

(j^Juj 4A-i3jjj*a Jil bjLujba ^jjdjj , ^\ hViV 1 Ijj^a Ldj ^ . Ig-dj (i ^Jb Adb)^! (jdlj^II djl£ 
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. ^3j)3 Lai£ 4jjlal33 ^3 Lajij 

^-3j . frjjA-fc13 4Ajaj33 ( ^a I^Jjaj (j£-aj jI£3L ^j 33 djijljj-aV3 <5 -^a <_)jjlja] jj^l l^-ilc- Jajxj ^i33 *LLjia33 (jl 
A-LqjJ-uJI ^j_ii_jl (jl jL^JaV djLujjLaji]! 4(_JjIa (jjjjj 4^Sj^ctV 1 ^^B13 ^JaIxuI 4> ALa31 L jj^33 CjLluj-uiC. ^lla-a 
LaJjxi . ^ \ \ k*ti jjjLA 4 _ui31_1a J-lijJtJ <jl£ La£ t pj) t All j_A ijjl a 13aa>aj IaAj diunlj aJj* ) 4 4_A^_iJa djl^AA 
^aj ^ ill J LuJajj3l jJj . L^-ij t A (jjJ >1 <■ A-llall (jjjLiiLa (Jj'lA 11 «3 4ajjl ^ a dj|^ a ^_33 dAsLuiAll (jjjL5 
(jl > jj (jL£J 4^>jj T ij 13j (jjakjjiigJi jya (jl 4<-J^sVl ^j^j 31^ I g-ui flJ Sj3-a 33 jya 4Jj£ja (j-jJl ^^-3 ^JiT^Mj JjuS/3 
CjjI£ La 3£ 4jl (fc _ 5 -jJaUJI (j^aJ) CjUjj-JjC- ^3 J_jIa j^Jal 4 ( j^ljli .4ufla]a33 JajJn^ll (j*a JaLcjVl j«lJJ 
^JjJa33 jjai UlIj^j! jl&l ^ jjiall 3lu 4 l^jLujjlflja (jJaj_j j jya jjii La£ 4(jJajV3 (j£> aJax j aj •> a!3 

jjiil Hixu£ IjfcjLkjl (j^AJ 4 4 _iujIja33 CjL-A jjlsV 3 £-a 4 JjIa dilhO/La (jl 4xjjuoJ (jjfthll (iljjlj >4 jA^.S/3 

JjuVI <^1; a33 ^J-joiJ 4^j- 13 L«a u_u»] 44_jl ?rVn mj jjJi 4 j-a*J 3 ^_3j SjALlal! aJJb jjx. jya jj£l 4 JJlaja (jj^3 
(JA i A~j . JjSl 4Xj_u*J 4jJjJ La£ 4 lit £_^JJ IjjU Jj£ V 3 ^jAj33 (jli 4 jJi£33 jl-s-aiNl li«ljj .S^A^. Jj£1 UjjJa 
j-A^Vl JAJ A_jI JAaII ^A^-V! lApjjJa (ji 

(JnJ4 A ‘i)-^' i s!vLa qS^ jJ! (Jjj )^ii l^ lUiSJ 4_sL^j| ^JJ (Jj) k^- i^Ij A a. W 1 >aj IjjLula LuiLliLc (_JjIa 4A^LuiaJIj 

4aj_AA. ^ ui^ll jjLS La1 £^ .<J_uuia < )^£]| 4 _jL^.jA l A nfl^l (jl ^jK'l nil (^1 4iLudA 

1 nl A"ii 4, iLx a ^ji k^i^k l La ^IjjIujL diLcSi i^L-ujlajall q| ,Jju1 CJJ"^ 4 ^jxul A ■» U^ LJ£j 

_j\ “y AjV 1 4,l <~i ljj\3 4 JjuV i CjIsLuiaII j^jjjLiLc£ ^aa.V! ^ ^ LaJjxi . 4 jjj3 c1jI^_a ^JJ 

'LO*^ UJ^ jUa] (jj^j 

JLULj 4<jjj_jJfl 4j_wj jA 4 "il^^LLa C Q > ^i i (jl L-jL-uaJ 4jaj^)Ia l^jIa 

yJifl ^j-Jt — ^aLkJi ^ JuaULa IjaJaH i*\ ^jjiiaLjJjJaJ! (j-^J »4 _Luj ^jjuL (jJj£]l jl ~>4 'i V aJ La2j^) o^aC- (jj-^J 
(jl 4 j La Yn xm (jlj »^A*Ji tillj <H-buJa jA l ^ua ^J (jJajVi ^>ac- (jl 4_jl v1 ~(Jl^sL^jj I^_i3 

(J£j 4<-ljLuijlaja]! (j-a (j^a tilLiA (jl Jju LajS JJ-iJ 4 4^1431 ^Ic* L_UjIjj LajSj .La (jlS-a 

jUla31j SJuJlaJ! ^ISjSfl Cjjjoia. (j] Laj .(jj ju$\ (jjj Ua^. (JjIa Jalkj .<■ ■aL ^a ja-j Jc- 4jjjl*-a (■ -r>j lg_la 
<-Jp£U 4_aaL*JaJ Cj^LJju Sj£. (J-jLi CjjLu l *-a>*j La l_l1Isljj . IaW >>ij 4j (jjj (jj^l '—ac^Ljaj 

. Cjl^jVnll (Jj-a!jjj (jl ^jjjj .4_ajja-ca 4_1 uj (j^iL Y * — ^ * <_£*1 aj jJa3 4 L ^') (jj^ (j-4 

Cj\ a!1 L^aa L1 \ '41^. 4_3ljJ ^Jj (jjAjLa JJ.aj.a 3I (jj£J3j ^3jV 3 jl>A jV 3 Sjjj-a 4"^ u ^il 4 4_i31j33 Jjiatli (^3j 
4 ^ ^ £ A ^IC- ^3j .4_iAXc33 SjjJaJt 4_3jjia31 oJ^_J l^ i,aAj 4 _aLi1a 4 ^ l njLt’iT a 33 j^^JL JjJa 33 ajl^jj jixJ La£ l^j 
i>iq]3 (jli 4 jjj^33 ji ^ ^iVL bLxi Ijj jJ (jj£33 (jl^ ijj 4_jlj (jl-AjjA djjjjj 4 jill <—i3|jj 4 jLaIa Ijjj 

jjjl J_fl_jjaj£3 3»Aj_jc. 4 ) H ^ £ ^Lc. (^-Sj >4 4jc.la_ujj ^-3 c- 4(jjOL3 ^lAjj3Lj (j^ia.3 JJ3 (jj^J (jl <■ j >J 

(jjjJjg^J ^3 jj 3 JJ ^-jajAjJJ ^-3 djj^Ji~*k a ^3 ^gjjj^fc i33 4^j2jj3 djlAjA33 ^j3jA (jl jjt.iUJj -jJjjj L>^3j^ 

- A K n. A ll 4 ^ ijm ^j!j 4 Ja.3j ^3 jjAj 4 -a'la^. (jl 1-1 Aa. La^jli 4 4-j3j jj-Jlj (j3l33 cIajV 3 (j£- jJal33 4 c ^il^ 


-i—j - jj- Penzias j Wilson ^ Lu jo x?^]l Three Degrees Above Zero J Jeremy Bernstein. 
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AjcalA ( ^g_3 (jjjjjjj^l SjLuilb.nl djjjj . ^Aiuil 4 d j 9 j JI L-lLL&Uj -Lall JjJa ^Jj 

^uai l s-C\ a \ Ja^3 ^JJ 4 Sll j\ ~yh'^\ Ic-Luoil /jl > aJflJ LIS (^jujl^Lij <jl ^IVnml ( ^JJ 

. j>\y ViLL ic.Lij AjjVl c> I^aIj t^us-\\ (Jii 4^jilll JjWlj 


^aj l auaj .AjLLqII ^jJl Jajj^ ) jpSli ^jSl A llAJ AjjLajLI ASj l nil diAi^-sal tdll^luJI (_£J-a ^Lc-j 

j n* i (jl (jS^aj Ajli iAjjLaia AjjaI JjjJall &-1A 0 LaJj&j .Alfru.u.,a.ll (JjjJaJI (j*a JJaj CjliLu^l <jiLfl 

(_Lab 4AjuL-a ^jjSI ^jLuLI La^i 3 Aj]jm3) CjLjxu^LI 4^jAJA«al LalSfl .ASfuu]l djSj tgJuijl ^ISaV JjSjjS <ilij 

JaXJIj ^>aVL (jjjjll 4 . i»l JjuLuu <j1 

pic- i ^3i .(jiaflijjll j) ik iiflj] jLaj] 4_jaj Ajlfl 4 A .aiLuJl S^Jaa]l j\ 4A_j^lai]l A hO/Lall ^jJaj^aJ LaJjc. 

AajjLLI JualixJI ^ .a tL ^jaj]| <j-o ililc.j.a 4<iiil Jj-aj-a ^ .^Sla _^Aj Cj^Jjj ^jl£ 4 1 5 V * 

clulS Ajjjall Jualixll <j1 Ijj 4^_*Jalj 4_uill ^jjj <j £- IaJuuj LAjUaal <jjj A_uji^ AjDIc 4 aLoSl LaJjc 

4_u_)C. lift . jUaaVl ^ IajJj U Jaxuj ^ (jlj 4 jUaaVl S^iiS dulS SJjsuJI .liaLwJlj 4 jUaaVI Sjiau-sa 

A j-a^ ’) JuaLc ^j*a ajSl^La CjUjIa Jaujj .^a ^^-3 Li-^LS IjlS-a (j^ (^ c * L ^ cJ^ 4^51^31 

Jju (JjjLI JLa] .AjLjLl.ua. 4 aIa (jJal^paVi La Lki iilLiA ^jLS Lajj Aji (j-Lj U^J ’ ^ya-*JaL (J-Uiji 

^)&Lla]l OjJaS (jjLa ^aJ .(jJajVi LaS Ac-j |kui Ax-JLi >a A_jl JAix l (jLS La AjjlLj Jj V>r. 

4^_aAJ ^jjj ^Lc ^Ljafi]! La u^3L& CJ^ LLa ^jS3j .^IjJI Lauuilj <■ - A j ^S L_LuiAj 

LjjJa A n mj ^Vij 4 L 14 4-Jjil 4^ilj]t 4 JjVnN (j_pSj l >1 Lj^ic- ^ ^ J^aau (_>AiaJ — iLa 

L^-mflj A jla£1\ LUt n ^L-al (jJa^JiJ (jLS LaS (jj^ LH CJlAJ AjL 4^-^^ (jlS Llj . J*j3I L>^J i 

^ Vi I (j±i jLiii! 4 _ n l >n..; j VVir. 4Jjalixll (J^ ^_2 Ja.1j j_La3l <j1 L_iJajja! Ijj 4tiUj (j» Vj-Jj ► iJa3l (j_4 

. ill l ^j ; J jLiJl (j -4 ^*-2 jV J^fL JajVI JjsL«J1 Ic-Ija 

L_fljju ^jl 4 j-sj 44 CjLI l.ia-Jii A-uaLJl lixijjlLa ^lc- ^ a-> ill ^jxj ^UaaJI A_jjjLaj ^SIl (J^Ljaall (jjjLalj 

^jII 4AiLmall Ai^a (jjJ jL*^^ 4 LS (jSlj .cJJj-aj (_5^31 ^uiaJI Lj^J L>° ^S 

(j-a (j-aLiJl LiaJlc. Xj-Ia <j-a jLaijj 4LjLjaljjal (jl CJlaj ^La 31 ^ fiJJlAJ (jl JjLaj L 

4ii l Hj jjiailj ^ll<luJ1 jau LaS LLu ^aaiII ^jLiJl 4 1 1 u nj jaaj ^l_jajJ 1 r j ■ ^jl (jJajjii . 4 ^j1^jLjj31 ^JaI 

^aj ul 4 . *—*4^ ajaaAII *Ljja3! LlL^ij ^a t i'iVi L>^ 4 1^Saj .^^a 3I <—suLaLI ^a ^Lill 

^jJaj djL^Aj jj^a AajJ 4 C$J^V1 OLuLalL A_a^J . ^LiJI AaLS (jjjLal ^IjjaVI ^JaJjoJj La 

.jj^IaiJl gjuijl JJ JajiA^i (j-a 4 fljtXi ^jJI 4(^ja1 

.LjS 4 jit x a31 (L3L1 4_jSjS31 Ija ^Ic. l-iuiLLH Lxajj (j-<ij .LlLLul ^^L^l 4 &^ia q^j 4(Jj1aj 1jSa.j 

A_a»^a jLa Ja. ^JJ Ija SjjjLj *lj-aA oIa^a) olj LaLaiA.1 (jjjSlflll (jj> 1 ^jLajj jIa! 4 ^ V ^Ic. ^ia 

Ij^S (jl dLaC. ^ 131 LaS .SjA4 Aj- 4 AiUa otjj l^Aa blS {jl (j^J 4AjjJ^a31 tllljlLil 
4 CjUUaj ^yA 4_aJj^a]l ^jLa-uJl \ Vni (jlj 4A_1 LIa uljjlS <J-jL A_Ljia (jl ^lVn lh! 1 11 l^iII ^j_4 
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i jjL>L ^ tljL-ul ja U£ Lajj . <jl (jl£ tdjLujLi (jj_^a a j±ia diL-jLa (jja /nn cAxuLiL 

jLjJ SjALL l^JJj.nJ V Clil£ LoJj jl .pjj a^II Axj_uJij 4 Aa Lm<a3i jyj A_3^l*J! ^a 

*1 1 1 ir. 4 AaLuual] A CjLujIjS p (j£j bjj . Ajj^JjI pLjjal] Ajjfl ^ <g A ji.njk.-TS {_Jj 4 LDLLJ 

-jS[ k<-n.g]l abA (jl Jj-jS (jL^S . \\*\j 4_j^alj 4_j^al 4 —L^j ^ ^ Jt SjUJI djijlajl chA (jj£j J j^^-j 

AiLaJl Jjc. J_=k. A Jaj > hi ^Luja. 1 ( ^a 4 ^A — jl 4 A ja-> j Ajjoi LaLuA.1 Ifl-LoxuJ 

,(jj£j (jl IaU^c- La JjItuJ a j£Ja3t pLjyall (J*al£ j£j 4 ‘CiJa^LLa (jSLoj (_sbJ! (jj£U ^ t b*~ 

An unit lilL^L —A_jl ( j_4 A_£j^JI ‘U£_muJL (jj_j£liJl A_j^a, Lajj& 4^^-jJaLJi jj-a]! llii jn'iLoj ^ lL*a 
eij-C-l ,>ia 1 (jLa 4 pj k^ill (j_>a J Ajjj pJ LaI! (j_* CljLjflj 4_i » n ^aju (jl <_£p^j — A_*-cal^Ji 

pia±j diUlai]i Jijjj (jl 4 -i->j LjJuc. iAjj^a Laj^j LL*a CjL)jdj£]| ulul£ lb\a $ jj£j j»>n 1 (jL 1 

Lj-j-aj LoAj \g q L^Jj cHiljfljl] A_ij^jtaJi Olfjjji (jLtfaSjJ A_S£jla 4liLou£l LaJ_ic jJjjl . j-u£i j_i£l 

. 4ljjjaij pljl Ajjj LA Aic- lJuLus^j Ajjl)l! AinL 

i 1 ^ “i'i V LaJ_ixi . jjjJu] 1 AjlaJaj ^jjjj £-a 4 QLtLxHj (jl (jSLoj 

4^ n»1L LcJlc. U^y-uJ (jt (J-al 4A_usaLiJj LjuLjAju jLkjL Luli i\-n$\ A q nn^ La ^LL&J 

^Jj 4_iJjiJI 3 jLc!j 4 4jliljj.jLuJ\ . .--1 1-^.lj 44^Lui|jjaJl 4 SjL^-cJ L . I p Lal%jl j_-a 

(jA SJjJa L!jj J! Lajlj (Jjl^jj 4JaLajV^ Cja ^LLLI ^ > ^*iVluij LaJjc. t—ijiaJ! 

(jl ^jLn k nj La p^-Ji 4A jV» ^ ^jj qjjLuj! cLjjLi'iII Li^l^jl oJ-cla La e^-ui (jj-^J (jl 4 \ -^j 4(j£Jj 

Ljh-aliJ! A\\ mill A_JjJaL' ^Jc. 4_jLLajV! ^J—iL 4^*jln ml) AjjUll ulllLijJI 4^jj^Ja LaJ^i .1.1 o.l ^V) 

y^VjVn V pj>t^nll Ac^jxm (jl (jA (jj£!j (j^j IjLala . (jjll. ^ -ijV 
4jiil^j . j)Jn kiijl .1 IT- (^li^al^JI j mu II j-Aj 4^_ijS/I' c3-^ ^(^ 5 -'-° cJ^ LojLLa pj (j^J 4 (jjL- L ijl (J-iS 

(J-i^Ia (j-^; 1 g ir» ^ ^aL — pLaIIj 4^)Li]lj 4 pIj^J!j 44_jj^Ll3^ jin ujjl ^JjVl A_xjjVl ^_*-aL*Ji 

(J^b '-L-^J A_jj (JjS (_$all 4<jjijSn (jc- (jSlj .A_ijj£J! A_i*-«a_^l A_1 ujLjj 1 4jjLajLa \g L ^jj 

Ayjj_Ja]l tLjWj-ai] (J^al^£ (J^S ^ (jl jLaJl (jiall j^J »AyjjLx<a ^y^l (jl£ 4j*_^aa]l jyjj 

4LoiA^La A l wk\ (Jjj_uj£La 4_uS LaSj lJ-*^ La p^^-uj LILiA (j>^d jl v .' >Jj .^Ljaa]l l^La^. ^y*j 

aj-^- J» >^il jj-a A_Ljj (jl AjjjJuj SjJia AjI ^LLaluU V A- 2 l;J J] \ Ja. P( >5 la U t J^ujj]! Ijl^j P( >5 la’ jj^^ jj^ 

".. 1 L>Vil (jj«1 (^1] (j-a . V) a j .Ayjl^jLUl A^nlt^iijla (JIa. i^^^l *■ - IJjjjJ jl 4pLiaai! (j-a 

^_aa - A \ji v .-> jLSl jjjL' L A_jLajj pLL ^_Lual 4A j tnjLtiy alij pLj^ &.1 j^fcjj (Jjj-ujSLa La. 1 J&j 

V (jl J ^IaJ l^jl lj_J 1 A_j^jl 4^Jjj-a Jjljjlj jjiLaJjjjoxa 4jj_Ll 4 (jLifLj-a'VI j-^1 4 ^ AAV ^Lc 

ijl^-allj ^y_uj|j-aj1 ^ ^Ij^j_luLj .^jl_3 pLjaS AjjLo_uj A jaIa SjL_ui V 4(jj^]l ^_3 (^j)^ l nil ^Loj p^_ij 

.A jS& LjJj-oC. |j (^)h.a-ui 1I (jJajVi jlXa ol^jl (JAmi La-ua l^L-ujla 4Ayjj_jJa A_a^a. (jLojLLl ^_Lu3 


1 lJqU J^iSu Aniiiiil c^bjkjj jjUAjjT 2—a ciiijj- Einstein L Jeremy Bernstein j ‘The Universe and Dr. Einstein L Lincoln 
Barnett ‘Subtle Is the Lord ^c^j Abraham Pias UjLU Ia^. a ij 2 j—L j 2^JU^ J^I . 

jkil tA—LdlSpacetime Physics h Edwin Tylor j John Archibald Wheeler. 
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eUajj 4 ^^-j^a (_pajVl A_Sj^ Ifl n u jJ Jill 'LAjJVI ^Jj." -11 (jl (jl—Jajpij lil£j 

.ABJj aJjIaIa dijlS (jjc. li’-uJl A^jj-jj J (—flLijSI La£_ljAj1 jSj .( jLoJI JjJa ^ilSj (jlSj (JjVl ^ Lr-uJl 
(jl_S — 'A—Loljlj Aj_kJajB CjUuJ A_jj^j (J Ja3J La,*I J&j . lj_jl A Lij . .n Ajt —uja (_jajJ 1,1^. AJLjBJ A_jj^j xjJu (jl 

Ijjjjj-tfa (jjj 'jJaSljj tilUft (jj£j (jl (jS^gJ AjI JJ OjLil ^jjjVI Ll.IujSj (jl LaIaj (jLijjj 

(jli 4 ^jAjJ ^j_njj (jjljl (JIa tAi-usils ^jUll LaS 4(jfLij .Jiljll ^jS A jlr- A aunJall La (jjjj A_*A^jaI] 

A^A^aa*]! CjLjaJaVlj Ajuw IJ a£a *a 31 ^-S jjLS^ J jl j>£>u 1^> L ~ Q ■ --* 1 Jl u-Sl^Ij^I 

.Ujj.uiajj 1 a jjijuj 4 Aj^jjl ^j^i^i") 

ULjJLiAj iouB pUjJI LaIIc- (j;\j t jlitijjV (JaaI^JI jA gaixll SJbj A-iljlaj aJjI^a ^Jj 

g-LJuVl > A 3 uiii a ^jjc- A_ujS A Aaa^ ^jjJI Jl^ Ajjj-uj J_*Aaj CijlS Jjj-a~ (jJ> aLt»j a A y jjj (jl (jjajJ 

A_3jC (_pajVI £-a l£^ 1 f-j-Jal! ^laLjaij ,A_i3 jLuiJ (_s3Jl fiLaiVI J (Lia* Aijila sjj >^ i LajU 4 (jnoVAn 

_Jj Jia) . Jal dijlS ^>1* Mill LAjU^. 1 Jill Ail uia11~&L^jV 1 illl J (j^lVi (JmjUs]! jlg-^ (j^J 4 £^!J J jijS/l 
(^131 jjUL Lt-aLk JL (_paJaVl 11 a . ^jj! illlA (jfu AjI tn^i Jiit 

LaJUC- . Ij L nj W\ir ^ Vl^» ^jj£j A-Sj^uj AW Ju J (^bljS j t^>r> J_1 a pLalaLlI t—4^113 Ailc, jJjj 

.Ljaju 1^ i>i» i AiLuiA Jj dabuj^Jl W* t >1 Vl^» 1^1;^ Cjlia-jjj CjjJj Lajj 4(jjjljfl3l L-sac Ci£j^j 

lA juuJall Sjxlj-a U 1 ^ 1-AJJ O^J CJ**’! A ^**V1 ^j-ij^j (jl 4 LaS 4^jJajjaU V 1.^^ ^A A jja^llj 

. A_uij dIaJiVI ^ n 4 1 ia] 1& ^)i.l J£j 4(j^j US 4 g-1 >>1^11 j JC- (jJajVl tlsSj^J LcJut 

jl jJjj ■ .ri (jJbjjfil Laa j nS i A **n i A CijlS S^aI^^I (jjU-Ujjl ub 4A^al^jl An Lti \]\ Ajj^Iaj ^3j 

,A_iIc. lUi^Xg l^ ^-^ 1 q \ > ^-ij 1 m a 4 gj k >ill Acjj-jj ^1 4 A_aliiA 1<AA aIaC. »(jjaljj_^ 

4gj_All ^ UaLwl jJ A_j| ^|j (j^J »(J^aS1j A«j^al^jj A.jJ^.^.I Ijjl iSj^i U - ^ *• _J ^al31 sJ-aII d g*i>l La^- a j 

(jl Aj AJjjU Ac^j_mU A_uLkJaa Ajjixy ^-2 Lajj - jik.1 ^yckjA J^ 3 ] [) A ^ *\^U j)1 4 La A^jjlaj 

^LaIaj A^jSJ jjl (jjliaj 4<iLiIj (jjjJajj 1-Ajj& 4 ^J .AjUaSIa ^jjLujLi (jjJ>a-jj (jlS g.l-Alx]l UUIjI 

LlA V(j^i aS'ijj bUxS (jl£ (^jJl lj (j-AS ,du-<alsj ^^-A LSj-fc'iA lj_j (_^jJl jJ^ ilj jA a (jlj 

tilLiA (JajJ llAjAlia ^_2 jjj~i j. nljknj a Ajj^J (jl l - i>jj .Aj .^^JJla V 4(jjUUujl ^>Iaj ^ 4 (jl^ 

g-^^-koi JJ A_ixiu]U JjUs (j^J A£j^Jli .Aj LsBj A£j^Jl (jjjlJ j_iAA jUaJ V AjI (_^1 4 jjj! 

•>f 

iUSj^^l . L^j U&Ia-l.ii j^j_Sj La^-a LluIAJ SjUij lj_il (_J_uaii V (jjU_ujjjl A_jjJaj (jAAl >^ia (jl 

^ »~^jA jLlaj ,^3 jjLiiA^jlxA Ia^jI (^g.ljpj (jtxjjl^ tilllA .AjCjjoj CjUIjc. Ja jjj t ALiSll C' j)A ^l^JJ 4A juhiII 
aJjSIIj 4 (jl-Ajllj 4 (jl SaII 1 qll-nA Jjtj ^Ja . ^ »^kj-A jLlal (j-ft LaJI UJij 1 jJ (jjjIaLuiA (jl j)S.AJ J^lj 

l^jjlg J J-oUxj SJa. 1 - (jjjlj^lj 4 CjIc.LuJ1j 4(jjjl_i]l ^ k si* ) 1^ k njq'i CjlXilc. (^Aj 4 ^-aAj31 jjjVI (j-a j^l 

ojj-JflA A_y^li (jlS S^Alj-Al] ^jLJl <—fljjli > U aJX . (j^J 11 a (_i£ (j-a (^pajll j>sij > Ajj k n'l'il ^Jc- 

(jA-kJa 4A^J1 jn 'i^jj (*—wjJ (^-SJ (jl SaIIj (jUJlS A_Bj]La CjLi a S (jJaJ bLjj , (JpS (_^1 (j-A j-^Sl (^Jc- 
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liisj t jjdil ^g^Sj >a tji ^ WI1 t jj ^11 idl Aj_ujLLa]! ^iljdl sLil* V ^1 jj-a 4_jl jl i >»ijT 

jdcj_j»uj jl ^.all (JLLa. jl^ j~*k a dj_ 2 kjj La.1 iai . Ig 4 Jjt-jjjall jjjljii]! jjjaJdl (_)_£ 4—fl uu£jj^a 4 jjLdiijV 
Jill jjjljLiil j.1jj J (jl-AjJal i£j LaJ lad 4 j Lin m jLJlj 4 (j^I^n m (JjJdl jli 4 jjlql'W a 

Jili 4^_uaLaJI 4 jt Jj_Lal J_xj L a ^g_3i pLaLJI j_Laj Llj - jj ’VqL.'^U 1_j]£ ^_3 l^_uiflj ^g_A 1^11 ^ ^ V) 

4—nj~di\ j<a^Il jj_4 OliDLxJl j-£]j 4 ^—2kj-l<aJl ,^-ic- 4 alia .a Lalljl jjj_Jj 4 A j]jA a CjLiaS jj u1 j\? u1 

.eLiiVl 4jjbuoI J£j Uu LaLoj j-k.dj jjlj 4«^Jjj 4jj£]lj 4 ^walqlj (JjJail l Ig-Miflj ^'innr jlfr^Jl 
jli 4 jj£li jlll LoxmAi Lajdi .dii i^iV^Ilj dilc-UdVi ojJ dLiA jjdj (jl uaj <. \»iLi 

44_ll^Jl <Cj-uJI oIAj .4_j£Lj IXa^Ia 4jcj_u 4 di!ji.lc.j 4 Ij-a 4_]Jaj 4 4_jlgi V 7r \ i^n"un 4 La 4_Laj die- 4 <j1j£ 
dj_aij JajI AcjjuJl dul£ Log_xjj 4 jj£ 1 AcjjoiJ (jl j)£-aj c-^gd V .c-jdal! <Cj joj 4 j-jlluaJ 4_Jaj ^3 

. A i uij jA LojL jdy (^111 si^gjoJI ^^a c-j; > ^ill ac^juj (jli 4ejdi L$_j 

siljjja]! ^a-lc. (j Lid (jl (jdjdlj - j Ja V1 4^ n nil (^111 illi - jdl dLiA jj£j jl 4- \-y\ 4_jL V»l^ (jdjjl ^aluj 
Qjl£ 1 A iotij djliojl Pjo-eall (jjg> .IIJt»j^ A yf \1 jjlj . 1-y)^ >^1 j\£ il 

l^i-i-cajJ dildaljpaVl (j£. (jjtLijji ^ Idj .4 l> ijj 4 IjjJui du\£~l ^i* )) (d*^^ 

ACJ-uJIj J 11J f-jj L ^ill *4. aLl.ua ^gJJ jjJjjjIl Ijj LilS 4 qIi^A ^Uj | ^gjj IaJjJjolI (jl^j 1 ,g (jf (jjjj 

- 4 q]**<-x. a 4 iilj -I ^Lij SjlC'l 4 ' *v ' L Q (jjjj - t _ dt 4c^jjuj (jC' ja ^3 1 L Qj t ^ la mo'l 

La (j^j .4 jj>ii'i ilau (jVl 4~*^-s 4 4 qlLiA >"l »"1 (dulS ^gdl ^LiiiV^ (^jaau (jj 4 <5 JA ^Idll ojlc-j 

,^-Ic- (jl 4 I^J *1J-wVl jlj — (jLoj 4 jl£^ — ^LldVl 4d^iau ILlj .l(j 4 «i^aV1j Idlj 

^Ij-wjVi 41 1 nj (j-ft gjj iilliA (jj^£j (jl 4_l^j <jli 4^}dl ^^gd Jl 4_iuijJlj Jpjj ^^gd J£ 2 _aj . JLa. 

. LmiLui^ UJlc- jLqc-VI (jJC- J LdL jL«>i jAj 4lda*J Lg k>>» 1 

&JA £-a 1 kn '1 a~A j . .1 j1 i £-)UJl jAj 4 jl~»jk^ll (jf 4 ^ 1 ^ j ILLo] (JjLdll 4^aja 4_jl-Xuil iilliA 

4 oJj^l3 J <—£jju (jl La Lg_j (j^AJ ^j-uiVl 4 'ij l»j 31 jJb &jdal) (jli 4(JjiJ! £_iiaj»d La .4jujdJi 

4__ijLk_j IajJ Jill <dlj aVu jj^q’iil 4_jjldj J£ Ja '(^^jl J Jilj 

(j! l^gda (Jd] (j^-<U 14 \ tnjL^£]l ^g-A jdVl IaJ_^. 1 Lg-J J^l <L-uijIl (jjj 4 4 i3lda dilc-jp^j jd.Vl 

Loj 3 f Ji (^1 tiljJi 4 jf\ 4 4jLu^l ftdg-J (j I«JJ Loj3j •AjSI ni V <djljldj (JLujjJ jl 4dlLj^ kiil^lUj jdVl 
(j^k 13 ?4_diJlj Oj) k ^-I’ild Jjj W .a ^>^1 <djLuij ^-a (JL-^jVL Idajl (JI 3 JI LaLLc LI ^.Ak.iiJ 4 " n^k 4 LiSJ *!jj 
. 4j k nj Li^)gd~4 jSI k >1 V 4 ~* )\ ~yyA 4 4_LijjJa (jSd (Jc. 4<djLaJ*-a 4<d|jLiJ (JJfll. aJ 

(j-a (JjJ ^c-a_wiJ <— flj_ui jjdil jli 4<djLaJ*-aii (JLajl LgJ j^ «aj J^l 4^j_uil] tilLlA jl^ LJ 

jl ^TJ^k k s-j . ^g k^iLaJl ^JJ OIjLjjJ (J-uijj jl jd-OJ J/ql uia! 1~4 ^jVlllj 4. \\ . .ill (ju ^r. 4ij_uil 4 jl 4 J_*J 

( x-a jjjLa^L (JiLa jj^ tilliA jj^J j^j .LuJ ‘d'jJ Ijl j-A jjl djldl£-aj Lil ^1! “LJd 

(JLmjjI 4£j_d (^Jc-l 4i]liA jjdj jl 4 ja j 4_j]i 4 4 -kjVillj 4 ji mil 4(Jdl ..-^llj ^g_kJaLaJl jj-4 ^jLk-a 


^ lL g_uj J£ J j jjdL 4jjjL]l 11 a jli 4 4j liua k>n ddl£ LjIj .pj dall 4xj_ui 4 4 \ \\ dl 4xj— u 44d];Lj4^n 
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jUj m 4_j\i tLajlj (jt CjlSUaJl Cj-uI jjjiLi jjLS IjIj . ji^lac* ^ILx] lL5 _ujUji Jaj-ijj~l *mSLa 4 'ij;^ p 1 JlJQ - - 1 i 

.lji» (jjJj-all 1 jix^ J La (JjA. ^alxil £B .4^uflJ (JjAxuVI ^Jc. °3^ 

4_3jx-al Jjj^a~ jj“i l allt nj a 4_jj^Jj jj^£oj 4 jjl k n^i juU a 4 Jj-a (jjllijljj Jjj-a ^12 4 JxJ LuBj 

(J^ JaI J-xj .4_j L_fl^i*-a jit. La jj-aj^Lj <j£. 4 Lg^jLj (Jj^ tiljft jjjl 4jljl jL£-aVL (jL£ 1*^ L«a 

(j£]j -.. 4 j > >iA ^_Ic. jJ Lajjj JJ-^ ^-3 -13 4 jlk^iV 1 4_j^aa]l d±jl£ 4jLuC.Vl jjJJtJ 

(j*a (jj^i& -Ixj 4 ^ ^"V C> ^Lc. J] Jjju diSj ^^-3j 4tillJ (j*a ^aej-Il <Jc-j >Ifrxaflj ^-A d}pl^ 0jLiill 

t a.n*<t 4_jl 4 4_i£j^aVi 4jj\jJ)ja]i 4 Jx4^11 jjjjc- (jl£j 4^)L*a (jkl 4 4_ual^Jl 4 jj. .-.ill (jjLLjJ 

Jlc- pj k^ill 4 £j_u} 4111 ac^ 4 41 lBj 3I lj-A (j-^J .^-*V1 4_jlgj Jj^Lj^a J j^-lc- 4_i3 <jjiiJ V LjIa^j 

(jl (j^s/ij 4 j! ^Jj ljj-k.u>a 44J_^-k.iu d}ljjjLj-oJl Cjl^ ^a3j .1*13 , (jj_£Il LnAJ LujLiLa 4 Aa^jj LaLaj 4_j^jAj 

.(jjjbaJl jl$-> J a^aJl ukjJl dillillkl Jj i^Jjsj 


. Lallxa 4 a . ^ j i ^j_jau]l ^jh W IL i^\ 4 jj£j-aJl ^_3 ^-uiiilj g. Lalx Jl Ijju jjl ilnll j-a 4 (j_^SI] ojj k*-n ^3 

1—LjIaj ^ }-n».a J jX-Bjjj (jl U^ 43 *1^ (j-S-al 4 4 -IX k^ilj M> t^l ^aAjJl A_llb 7r _\ kJ LaJli&j 4 ^jjj_fl]l JJJ-^JJ 

J)^j-a ^ Ijj 4 4iUj .4 illa^ 4^1ulS — ^jLS^Jl JjJ -^11 JUJ-A - 'Sj-ullj-a3i 

.{jSkLuJ! j^Vl jj-a 4jjlxa]lj liiSj^. (jjjLa 4(JaVl ^^ic. 4 J-vi ^>-, '1 jujjc. 4^3laJl 
. jAiT Aj-uu31j Ll£^. ^juJ^ 1 Inti ^JJaAxaJ 4 CJJ^J *0^^“ *LS^ 1 4 aJ jJa 11 4_ij^jll L)^J 

cjjjljLa-MiU \ nl^njA 4 £.Lj^ SjL&I ^^-33 >^ 11 ^.all alf-J 4^-aljIl iljjli 44 n mill aift jj^a ^C^Il ^Ic. (j^ij 

,4_ia1c. 4_ijj£ CJ^lj^ 4 4 - in,»11 4 jJj£j>u ^Isja.V 1 C. jjjj-saj^. U£ 4 1 ^cUax-sa-al! ^^2 

jj—aj .l^j LjIjjj Lul JAaxj ^j-^ 1 (jAjlj^U {JjiLaJ 4 " 11 ^ i '1 ^ 5 -^! 4 ^j\ \]~k* <all ji kiiflal (J-i^ljjj ^li£Jl 

g* Uaojh 11 I La» jn^i ^-jl^ Jh^ U_9^ 1 iljl jJjj ^ 5 -!^ (Jjj&ffll 4 ( ak^al^i1 4lxaj 4^al^jl 4 nnnll u_Lu-aj 

4_j£lall Cj\ I^^^Lall jl-JJ jj uijl ^jliljL^a ^_B (j-^lj .Jj-uU g-j> k>»ll ,jl (jjl“i kVnl \ x<Jcj > Ij Lajj ,j1 ^a^Lul 

V M 4 4-1 > »a 4 _jIj_ujV 4 jJ_jj ajLa lJi^Ljj (jj^l ^ Jny a ^jl ^lVn uil &LalxJl ^)Ia_jJal 4j[paLj jBl ViaII 

. IpjjJa 4 _ix n 

^ £iill LaJ_ic 4_uftl 4 _i A ]UJ1 4_jj_^J1 J_j3 l_iak.jl jV)j£ 1 1 ^gJj JLuIjj 4_xu*-a ajLa ^Jl 4_^.l_aJl o1j_j 

_j 1 *LalA_iJa l^jtij till k . 1 ’) Q_lj n .all (jl ^ £jS j i^j-ijdJjjaill ^Sjj-aVl ^ ^Ullj 

J_»si 4£j_uij ( LLa tLiljLu 4_jJj L^jB Laj iCalj^aJl jjli 4Cj\j\ .,-,ai1 IjjUjlja Jj (jjS^l (j^-aj (jl£ lj\i . jJllj La-a 

duLuijl L^jjSl 4SJj^.j-a V j)1 4 .1 >J 4_jl 4_a^Jj 4^-aljll ^-3 4 iJ^. 4jtjj_ua — pljjjall (jjjljJ 4 _jxBjj La-a 

jp_^ij l^x-jJaj La4jjjl^Jl ^3 1 TmljB 4 jjj>j jjl Lai \ nlr. 4. i-^jjjB . cJ^J^ 3 (j-^3 4l x^aixa 

tilxkiLaJJ Clijj all (Jaa-J Ln k7i j^ii'i jj! 4. \y\ j\ 4 \\-i a CaljjJjiu 4 _jjj>j Jl ^(jjLLajjV 4 _aIxJ 1 4_n*,ajll 4jjlaill 
,4iLLu£l ji*jj IjjT-iJa -‘JjptSi j\ i'lc.U_ii] (iliTjj V Ljj'l jojj jjc. SjLJI - U iau 1 j »rnt i 


’ lt® (jjliiil jjj 4 jjjSJ I diU-^jill il j j jj- Subtle Is the Lord J Pais. " * -' 1V jl3=^i-=ll < 
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^aJ La j-i-caLaJI (j^-laill jUaVI 4 _aj££a jjc jAljla ^Aj 4 4 jjjIjI! LjjI^jIj jjjjla (j& -laa9 Ljijau (jl (j£-AJj 
(jl tl&J-a.j g Jk-aJI adA ^^Jc IjLajc! 4<jaljJaJ CjLajUa 4lilj 4 4Li!jiij JjjJaj . jJ^I 4_3 j£ 4 jJ^I 4ajjl^. J^Lu 

.iA.!j ojjoiC- .^A 4 4jjj-a1I SjLaI! 4jjja 1I jac SjLa]! 4 a.... j 

4_lC Ix-laV I g. IjjauI (jjjj-Aj j j J jj 4 CliLjj-ui (_£ JLa ^JjlS . c^ILujV I 4_j^.1j (_£jau L>^ ^ j (jfllj 

(Jaj_a ^c.i£ 4 ( ^jj_a]I _J[ -y aju^U (J^xvUi ^cAjjII \jq *.s^yi l&j-utaj ^.all JjAjii 4 jKN 4_ajajl! ^!j_aV1 (_$l 44 
(jl£ j>£lj » 4 *JaJa)l ^a^jjljjijA iji ■ .Vi (jL^A J£ ^-3 LgAAflJ 4_2kj.lj j-Laj L§j! (_£*ljjfl »^>jj£ 1I jLaijiU 

ja-xLLjl ^cAjjILs lj j iLt. nA l»—JiV ! (jjJLj u^ tin 4 LsjL. jjl£l j ^ 4ljjJaj La1 £ j j-i^j] j^jI 

4j*_aIj ^jjII Ja-^-LLj bLol j \tjflj 4 . w n-ill (jA <Jjtaa 4 j£ja j'L.-.a jj£ Jj 4 jJlu IaS 4 jjLL 4La Laj ^jV.-.aII 

. Iajjjj jIjuaI jJIAj Liaj 1*jI Lj1^_a! tlii^Aj 4 Lj|^a — (J jUalli 

4jcLx_jaVI ^Llajjl jJ_AJ bi>* j^Ja jL3! 4_jLa£.VI -lauS . JjJjoa]! ^ Jj^j Jj Liatj]j^jj£]l Cjx t>vs Iji£Aj 
C jlijJ-wj j_A Ci\jLty ^J! 4_^,Iaj ^jjJt (Jj-jSliJI ^ > t^j 44iljiLujVi ti-& J-alajjl ojj SU1 g.bVl 4 _jjL_^jj A jfll^JI 
jLaSVI ^bv> tnbj .^jjll b\jJi jjJI (Jj£jII ^gJ! 4_jjjbJi (j-& Caaa t>n (j_^£j (jl l_jj_j& — <JjLLa 

4_3jSJ 4_jjjL 4 n rt j p IjljjjV 1 lj t^•■t44_^i m^ll t—Lxul^SJ! 4^ >^a cli^j ^j»A 4 jc.11 

4^slj]! 4 (j j^j jjt 4- \ j Lj^ - ^ djbj^-uj 4_jij .g.Ij 11ill ^lx-k.TiV 1 (jLS 4 }\\W ^jj ait n IjjLS La1£j 

. 4jjjjb^a 

(j>31 CLLujuL^ >lji ^-Sj . j-J^ij J-^5 ^ nn"i (JjIsLj lgJjj£j ^^jII <-lul£ 4 4_uaaj diSjH 

jl ->alV > 4_jjlaj L^j LLljj ^jJI 4 a^ViaiI 4_Ljia]lj lie .1 »"nj V Oij > aII ^j-a |>jj£ bdC (jl cJlju£ 1 4^_iJa1_Aj| 

# *« « * A 

iiL3j ^-J^J (j^ La J^. \ A~*>i t>i La In ^ (jl ^\Vn t.nl ^Jl jjj aII ^Ia_jJal 4L_fll^jVi 1-1A jj k.n^Vij - jjj£JI 

tA-uj t^il JjjXa CjUa .* jJaj ^■>j 4 4 3j£J| ^ aaj Jj-?k.j j>^ ij-lic! ,jj_mJI j>c Cjjl^-> a!1 

^di|; > aII (jA 4 J£)Lac 4A...-I..J bblj (jjji.1 jjjj^ls 4 II 4_iA.t..j ^ a->"i^ tillj Jc Ijalia! 

(jj^ll JAC (jj'l k kill (j_A IjjjL) (jjJ-k.TC jl OJ-JOlC ^ 4_jl Til JJli (j_A (J^avLLJI 4 .JJt k .-ill (j_A (jl-^ 
.sjLaII (j-A 4_A^_kLaI! 4jLLj£j]| oLa (Jaa ^LiaW Li£)flJ Lal£ LLj jl-^J ^aJ~ J jl •>q'i V j 1 4 L> knljJ 4 _j 

oJlCLt.n aI 4_l.uaL k. oji IjjJajjflj (jt ^_jl (jjjJnJA An tini J^j .^i£j LaJ 4jj 3 (j£j 44jaLuUJ 4 4_ujLaJli 

_jj£] Sj^ LjgJjj^’tl 4_ajjJa (j-Aj 4 4^jbJI (jjjljS (j-ic. cLj^LjJju ^1c. SjLaJI 

.Aa^j]I 4j3Ljaj 4jjjl^. -jA La ^SjJ 4_aj*_a oJLa (j-o Lcjj (jl 4_Ia3l^A ojjljA 4 ~~ i^jjfljj 

(jj£jfl 4 4_jjlc SjLa 4j_uL L^jl /mi tu 4 _aj*_aII SjLaII oJ_A (jl (J-aIj (jj_AxL a jjjjljjjs]! jjL^ 4 4_j|jjJI 
jl |jA 4 _ajt.a ^j L LjjIa jj^JI jl£ LaJjj .I^Laj^I ^ic J^cjj 4 1 j IAa. 4fljatt>i 4_laLaUJ IgjLilxjjl 

La j)L£ Lajjj .g.jjJaJI tillj ^3 Laj 4L^Jj^. g.^_wi (J^ (j^al aj Lg-j] u^J ^j]I 4j]Lflj]l 4 LjLaIjJ]I (illj 4g.bjjA 4_jjLj 


^ Jj^l jL»ljV I Ajjikj JjLj] S.'lK (aL-ojl Ajjjj=»il ^bjiallj (iiia]l ^,1*11 c_\ i ^ ^jj Ail.>.L Anccietit 

Light -! Alan Lightman j The First Three Minutes -ISteven Weinberg cA jL^VL Sjji=. Sj_^ iJkJl i^LJl i^s t-ujj jIj . 
The Fifth Essence -1 Lawrence Krauss cA ^=j Si&j .Voyage to the Great attractor -1 Alan Dressier . 
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.CjV*} 1*-J1 AJjlj^J diLaljjJi tJjj ^3 ISj*.* AjiLUi {ja ^i£j 

j_a ^-AAx-ft ojLa 3 Conservative candidates ciiLlaslA-a cJ^ \i^a ^-b^-uJi c. j^iull ji J& 1 <-jj^.j 

^Jj 1 xif- (j*ajjtu J L,1 aJ (j-a L-iliaJJ 4_jjj£i]l <—abiuSli . /j-a LuLLLu A jte Cj^J-u-al La (j£ J-a3 jb»-a 

LaIjj 0 ^ *J-^1 ^ ) laa .ai ^^Ji S.1 j^^Ii sJjj-ijJl 4_jjJ-Jl (jlJ 4<Jl^Ji <d Uj .^3 ^"i^j ,A_jjJsiJI £_ijljj 
A_jli 4*L Lu \a*i i<~t jL^-Ia (j^ 13] Aut (j«ft > >>Ti ; ^L-uiijV L^LJi A_u_uu]l A_jjJaj ,^3 udlu 

g~.ik.nJl jbuVi l^uao-a Liu lalL 4^jV 1 J] OjL^jl (_b-aijuxy 

U.bL> fl iA^lSjH ll ^J] Lj^C- i^U ^311 13 a 4 ^JA 4^muJL 4(j£Ij 

^)jj_uJl UjjJJl ^ La LlLiA (jlu jLflu&LU xiU 4bu^IaJl *Lap!)LJl IjLC- 4^11^3 . LuSlS 

.(jjjJalall \ g illauj A-AlxbSl ^j-^JI (j-a S^_3j <j£- LL& ^uLiaJl <J_jIa L-jj^ > Ju 4“i^ j ,13j . JLiJi j ->*11 

glVn ml ^J] 3^31 A ^ C-£>^’ ( ~-^ l ^La gu^-k-ciJ ^a^Hijl^-a ,^3 4(ju^j3j*ajj£J! <j-a jjj£ 3I jl^t^lj 

. ^j^Jlj 4 jJaJlj 4 L_i£Ij£]I SjLa (jc 4 'aLVi Aalu]! SjLJi (jt 
AiLSil Cii\£ bis .CjVIa. JJLLj <j-a S-i^lj ^ ; j $ £I1 <jj£j 3 ^ iAuiLJ a_JLoa.V 1 AsL£il L5 I& bLu&lj 

(J_i-salju A_jV ju£li ^Lklk-a y >^jl LL^jufl-a' (jj^i ^jj^J . aj \\\\ m IjWu ^jj^j k n jjlS-a]! ^jli 4 A t>iqVi.q 

l" lalx.a' 1 (jj^i QjfLi ■ »j LjjIaj! 1 jWu /jj^j lh 4 C 5 -^? Cu A-JI& AiL£i! Caj\£ bij .JuVl J! 

^_sLS]l ^.aj ^ j ui Cjj_i-^j 4 mVl ^ L- 1-fc II JJ_xUj I ^ n >a 

CiLl tn^fcllj A b^LLLl ^ja dlljjjaj ^jj .^li-^J a (J 4 IJ LjIjj A 'irtj La-a "4 laJaxu-a’ jjl£-All (j,3"^ Ajjjjk^tli 
ijjjLLI ■—..L 4^fl|_^l ^3 4^Jax*w (jj^M ch (jjjJaLa]! ^ja Ciaufll 

J-la (jl < (jl^ 4laJaxiua (jj^i L>^5 ^ ^ J” 1 ^ 6 4 juSl ^£a . <J^Wl jaJ ^iLail 

*0^ Vj 4 (*.3 ^ 4Lj|^--4 jJi * .jj A^ljJ j^ Ll^l^a ^r-ii^aV jl (Ju^Ia L>AJ 

^au^ - luj^iu A_i3l£ iu^L. SjLa 4 j^uj Lu2 4ti]Ll4 (j_^u (jJ Auli 4 l^Ja^a (jj^i (jt^ 13] l A Kigali (j^u La 

(j-A °/o) LiJ^aj j-k.Liau J An k>i^]l 'ilLfl . JXauJi Aujlj-a] Ajjjj ini’ll A-ujl^Jl ^)j 3 j.jI~ l^La An >s~iaj 

ZyuiG’ l^aaLjaL iL^uujj (jjj l^k (JV^LojVI (j-^j C5-^1 ^bj-uJI c_jj^1j a_^ 1*-J1 > \llj .A.^pLl A_alu£J! 

%^ * Ji La 4 ^\J]Lj ,^r Vi , nil L^apUl Ailu^Il (j-a %^ * ^gJ] Ailu^Il 4 A_uia]jja V1 A_a03la] 1 ojLJl < ill r > >ij 

jj-alixll A ji jaiill 3^)3j31 jj] 4,^j^.1 la3jj 42J1j31 ^3 .LaLau Lj^£ La lliui (jj^u d 4 . ^>J AjI j»1u ?,^ji.Vi 

jl S^_jjaC. ( ^JIj^. djj >3jl ^jLll J ^^aj-3U~^j _m 11 ij 4 jlfl llj 4 AujjjJa^l 

OLjjuj^jJl - A_jjlc "A—U^jjL 1 ’ ojLa (_j_-a Lij ml *J-^- (J-a V (_j-4 < — JLuj 4 1 ', VlS 4A_Lu ^jj_iL < _jJ^-uiT- 

4 -jlaj 4cJJj .aJu£ ,^3 (,J£ Lu^iu l^jL jliuc-Xl ^L j^jj-4 Laju Luj] (j\£ 3^1 ^iLjjjjuiilj 

. l^Ja^LL (j& A_JjjJa]i jj-aL*Jl (j-a l^a. A a Lxuj 4‘*iVnl J3 A_jj_jJ 1 (j_^u d 

^j_a 4—slluu ^jl C£ai A_jl o^jjal (J^aLcJi <jL£j .A_ijjjjL^Ul A_a1*-J1 SjLJI aJJi Ll?“^ L)^^J 13La (—fljju V 


37 


^JjJJiIj jLJ A Hili- batyon (_J| ‘>>"l CLiLaXAil^. (^CJlilijJ»\\i J dlli CjLj^I (J.ann dil.nJm-^11 

,^-jl^Ll^ u, jl cjj^j^)^^ Ate ^jLud Atej dilijjiiail ^^LLb dsb^ill 
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CjLuajjpfll bLi-tal Jjjj . I 4 j* lsi l^il jjjj£j (jj A jjjSLuaII 4A_c.jJja 31 CjljjJjjjjpD 

(jl (j_-a l^jij (jVl -IjLuJI jl Aj&VI (jL£j ((JJjLau]! (Jyl•*> a t 'A V i Cjyl'S lh A_jjlj-c] 4 A_i.il HA 

I 4 J d±jl£ jj Luj (j£Jj 4 diljjjjjjIlS a_L£JI 4_aj«ic. y (jiaj cj^J Jjj^i AiLS jjSjIaI! (_JvLi. 

hflL jj^ll jl ^ q n 1 A_jjlaj (J A_*a_pUl A-iaLiJaVi jfljj jl A_LlgJI L^jjjS CjC-Uaj-LuV iA_Ij£ 


,1a \jj ^j]I A k>il\ ^jjll 

A_Ij£ Cjijj-jjjjjjul] jjdLj jl j 1-qj 4 £-31^1 ^_a 4A_jl (jjj-^aVl (jjjJ ^-9 eL-alxIl i—'LLuSl 4 ^ ^ ^*L& ^-3j 

jjhi t >n V A_ 2 ljJ ^JJ Ija, aAaLL jJjj (J^j La CjLu-ui^Jl jLa 4 4^1 ^]! CjLjjJ jJ jSLJj * DjJ*-».«a 

Lg-jV CjIjjjjjjjjjII jl» nkpi j£*oj AjL g>*k tilllAj A_jjjlaJl j* JaJxaJ j* jjSI jjm^i l$ji-a 

tmTi ml 4 4^113 j-a S/Ajij .&J)LoI1 .14AJ 4 j n >n [j! Lgjua ( x^ilalujj V AjkjJ J] (1*1^. "SjW) Ajuj^aj 1^. A^ja^ 

4^_Aj .A q ioj£xi j_iC> A_-oj*-a SjLa j-a La gjj 4^1 La jj£j (j! 4- r>j A_jl jJ^j2j-a)j£lt jj jjj£]I 
4Cj!jjJj^ ijjjlt <— 4 j£3j-l^il jjjjS 1 jj-osj Ia* — |1jj 1 tdjj Jx9ij jl jl) A_pW &jU ^ Jaia (Jc-lsuiLu 

A »j la jj£Luj SjLoIl oLa jli 4A_jjlaj]l IjjJ 4 -JJlIj . j/i*L JJ^I 4ilj^jjj A .g-s l>i ^JjSLuj 
A_Ai*-a L^ 4 Ajjiia ^ oJjAhj-a tlul£ l^jL Jalau 4jL_pjiU AjILLI AiL&i! ^j-a 

j_j& "SjjlJI a_xu»-JI sjLaIV' oLa ui^. 1 L"i k >ii 4^jj^I] j £j^1 ^cjjLUI ^_aj ,aJ«_u V rj aj 4Aili_J) 

^jj-k i^ja xiaJJj . aLijL Ali A_mi] Spj_^a 41 . ^nir j aJa*J ^--a AJj)^—t.uJ (j! A_uj-ft]! 

OLoj-ua^J! jl 4 ^ • (j£- LoAJ^I {J l fig'll ^jjJLijI ^gjj W ]\j JUJJ1 (jjj knjLily ^iLqU^ (j^ ^LaN 

^L-ai! L-^j L_uj ^ 1 ) "sparticles ci^£jjU ." _J 1 jl 4 Axions CjLjj. 

supersymmetry 


J_jIa lg_ula Cjjj -\a.W CjLa^^]! jj-i-k'ij j j\ •>^'iVl A_j^Iij q\ 

jJj 4 qJJ mqil A_jal£ S^jLili A_>ajjoajl ojLall dul£ .^jj_uiLjj jyjLjlj AijaoSl ^LtxuV!j 

Jii AjjJaj-a djjL> L nl ^jc dia-Jl ^jjSj [j! jjJUC- 4^LuoJ! ^ Ia jjj Ajjk-oJl 

jLa_ajV! LjJjj jJ . Ajjp nwftll A jaLkJI A_pl*_jjjVI A_lS_jua (illlA (Jljp La (j^j . La^-a Ljiaj LiLca ^Jj 

jj£j [j] 4- ^>jj .bLaLi. bj£ A_LalaJ! A_jj1jJ 1 jlj]| Sj£ 4 " 4*ip;lj A_>al*-a SjLa jj-4 AliiJ <cj^j 

jj-l.uj jj '-J 4_jj\ jk US Sj jj£, jJgI ) (jl LiAJ jLS f-lj -~V jjjLa j) £AA jpra L a ^j_3 LiJajl 4^1 LjA 

4 _ua r, \(Cobe) jjjIiuiSj jjj]ja£L 4 iLojj£ ^^c-lL-a j-aa jlLVl 4 _ja 4 ^^\ ^Ic. 

jjL£ La (J j) j)^a JjIa jja Jju Lag -j^]j — (jli£ AjljJ jjaavLr - jJtx^Vi t— LauSI 

jl Aj^Luj CjLjJa* a!1 ^ Lt a dijl£ 4jjV^ (^^3 L ^ Aix«ajj (J^caI LoC. SjLjjJ Ajx«ajj V^p-a 

^gjl m > u\ '■—I (^1 ^JJ |jjj-jjjj jjl jj-Jj^k ^la!l l nj 4^3lj]l kn^kVlj AjLjjj 4_Jjj 


38 =s ^jj- Cobe yj Wrinkles in Time -1 George Smoot j Keay Davidson j ‘Through a Universe Darkly -1 Marcia 
Bartusiak. 
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(jii 4 A » A\-\ A IaL j jl^.1 IjJ (j£3j .Uc-lilii-cal J\ LLaa. (j\£ IjJ L» IjJjaij aA_ iel*jjjVl ^ 
3 -oJj-c ^JJ ojC-^J! \a\ Ajl SjIjV^ 3 A 4Cj!jjjJuI) .^Jc. ^LL 1 Lx<~iy± UlIA jJ kjjflij 

1 . 1 a. ojjjt-t^a i-lu\S {j^j .A_ijj£!i CjIa.j-«j3I ^ajj ^ ^-^ 2 ^ 4-jjIaHJI <■Injjl 

4 aA t>il\ ^JJ (j^Vil j-u£j L^-iS ^a-J LjL . 1 a. ^_3 l&jXuiflJ A_*^a ^ <A 

iUj La tjjju V Jl>i Laj j1~A_aUaa]1 SjLa!! <j-a A^AA-iJa A_i a £ ^Jj A_^l^j (Jl}j ^-AJ » Ia Jaj 

<j-A j^i!)-' 4 ^ 4 a !ja a (jj^A-uiA 4 (jj-^i] ^LjajVl ( ^£Lai 44 ^ n hjI^aJI ^Ijaj-mjLj 

, ^\a ^jjj Jl)j Lc A^j^ Aii-cajji O^J • U[>J A_m!l (jj!jlA^a 44 >jIaJIj &JjL!l A-aIxa!! &jIaJI 

(JjjLj3 JA JjU L_jj£_Joilj Li! , CiaJI .l_i ac. 4 J-JJU .1a, ^J] 4 j \f\W j\ •>q'lV 1 A_j^laj ^^ijjj 

(JjV um^ (jjill ciuLjl (jt Jj ajjjlaJI oUaa^LcJI .( 3 jLoJ 1 (Ja jii£j 3 ^ aj 2 jjjaj 3jjxJ 11 oLujliia!! 

>.1 j. h, <JA A_ujL 3 jLu (jl 4 j 4 A_Ljj ij^LL ^ y ~ A J_AXJ -ASS (jj£!l jjy> j ^3!lj 4 4_ij C Lr l L’H ^f^Aui 4 JamjI^J &JA 

pLjjal! ^jjjl^a! La3j ’Ai^juaJl ^c_luu ^9 ^aT i&jj .hwII ^uLa!) ^Lkjxuj a! 1 (_J£joa! (_Jst L§j u>a Ijaj 

,4_1uj (jj;Aj ) 0 ^j-<4 Ia>A& fj *-j iilliA tAXOA^i 

(L 5 H!i CjUDU^VI (j-* ^cjJl ^ 5 -^ »gA ^ijj ^JJ ^1 A_i^j]j^jj£!! (j-* ^>Lj£!I 4ilLiA <J|)j Ljj 

^jt c _a "i t, <-*ij j-1 .4_£1 aj ( 3 ^ ( 3 ^ ^j-A pJjj-u! cJlA Aja^!1 Ajc. LujjV i (jli 4 1 ^_ujLL> 

jjl^! 4AjJa|jj3l ^Lol*Jl [jdU fc c5^- -jiA A3 Jl <o ^Aj 4 !^^ 1 Alajjx jl^aj^U ^jJ^!I 

(jJ] (jj£3l (j^A Ajj^ m p] 3^V! {j- 4 Sjl^>^!l 1 ^j 3 AJjjJa 4ilLiA (j_^J (jt 4. iaj 

^aJ (j_^!l ^Jaaua jjt ^A jSJI ^ji^V)LU AjjjAJ-AI ^^LjaA!! (j- 4 O^J ,pLAV^ AjjIja! 4o 

33^ ^5-3 ijl^ 4 ^ ^j-3 L* JjLjlj (jl I^jS j*_iialxiiJ AajjJa c^ILa *3jjL>j ^Ic- (j£j 

J_U pj_iJa!! lAjtLkl ^Jll! AiLi.iiA \—‘ Ajjj-Ua Aj_*^ J ^.) Laj; A_JLi. &^>£j LLL^ «A_i.ijj 1->j ut q\JL 

LulS Lg-ji 1«1 j! LA-S V 4 Ajj jjJa Aiuj (jjA 1 LH^-^ il^c-Lj 3 ^^ C5^ ^Lai^.Vlj . j;n£!i jUiiVi 

q \iajSJ jIxLu i q x> oJx.Lla ^_a (jj-^j ujj (jL^ 4 &j^.1j Aij3j j- 4 *^ 03^1 uLS Lcj_i*i .^Laj 

Ajc-lsuoij (j-a 0J)- 4 4ljJ^. ji o'* U^a V »g-j fc(Jlajjj Aajiluij (j- 4 )^^ <■ 4^jAAj^ 

^ >o\A 

jj-uiai! A_jl ^jj)lajj 4 (jig** j^iIujU ^jal!l 4 dj^c. 4^1^31-^!! ^jjall daljijiLL ^i!a-c 

3 I >^iVL ijj (^LII ^jj_ill 3 !a! l 3^4 0 ^ j-^ Aj 3 {jjjjjj (^LIl 33 S!! (jt 3 -iajiai! 

(j-o jir k^ili a_iaIj1a A_*Jaa jjLfl 4 j j j\ •>q~iVI 4_jjJij ^_a Aijjju»JI 3 Jj_aa!I 3j_£J! AjIjj! Laajj . j j ^\ 1 
CjIjjj£ a a ^_3 4-1Lw >>i 4A aJojIa 4-^p LgJ (jj-^J 0 Laj ^5~^J (3 w 3^Lx ; ia!I 

3-a gjjl -LaV l 4 _c.^3Jla 4AJjIa Ac-j_uij &jj» t^nll A * Jaa!l cJJh CjJJ-aj 4 LjJjuj ^S^ja!! ^ji_Ai!i 

6jju ^Jl 4 la*-iJa ^ * jlj^AJ LaJ; Aa_mjj1a 4A-1A3a£!I jAljJall 3-A Lwij ^Lii 4A-ljj\Aj! Jl 1>1A 

(jl^ frliaJ! 3 ! 3 ) > 1a ^1 uia (jj^^ UJ^ ^. K 1 u1 ^ ALiau Ljajt 32 jj dsji. jjjLxw A-jS (jSjju 
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J» AjJLM A_1 Aja£j1 OLsljAjJ! ClXL^-jJaJj 4 ^_L_uiJ J-2 (jj£j (jl UAJ 4 Lul m jl LuLajj (jl£ p.|j_uj 4 

j3i j, \ f\ I \ jl aAjV 1 (j-A (jj)A.l (jj^j (jl 1 jJajl (j£-AJj . Cj^^>i a!! VjjJj Jaj buS ^il! tljljjJjuall 

. l^Uta£l Ijjl j)£.AJ baliT *\jj 1 jj mtjiikj Iajj 4(jjja.l (jljSl CjJJ-hj 


Ir- i_jijjjj (jl jjjJ Cjj^ ^ a \\ jj l nVl 4_ajjJa L_a\ Ll& 1 ^g_Ic. (J-aVI j)_A j jj£Jt ,1 Q»j 

ijfciljlt 4U-afcj S^LaJI (j-a (jl grlVnuil ^Jc. ^U! jAaJ blj , ^jc- (jjSlI ( -»a jjl (j3l&j 

A9j*j Ia ^ A^ , (_>-ajVb 4 ^ (JAl£*j! U^jlJm jjJjc- 4 UjrJa ;j.Vi a") V jl C j ju j V di'uux^ j)A 

A-lj\ t^qll L^jLuia ilLA ffi mA) ^aJa^jJ jl ;_£j_aJi Ls^-C- (JLLa. (j^a ^-joijjlj l ^\ clibjjjijl A liuL (jj-^ (j& 

(_>^ajLU AjjjaJI A-LLajVI cli^lc-lij]! Jjjjj] (jtkLA.uJl c-j-jJa ^Jc. sIaIju jj't \ s \ , ?j k^nll ililSjlA a (j^j . Aj.kJajj»Jl 
A_Ia^}ik ^a-w3j J-i& 4 4_iJ^C. j-A . LjJ_^a>.j AJ^xa! 4 JLi3Lj 4 j^£]l L-iLauSV A i . ■• j 1 AiiUa]lj 

1*3> Jaa3 lJjjju (jl jJaLoij 4Asj^!a]! e-lg-j 4 Lj1 A-uISa] 1 ^ >Ijj (jl 4£jjJaJI Acjjoj ^A Aj^AUa]i Aj£j£^ 

dil£ joJ AaLjA ,^-I& l*lJ; -iaSS (jj£j (jl j>£-<u — 1 Lajjj LaI^j ^jaJi]! - liia. A iuaj La jjj 

(_^L!I (jj£ilj (j^ . jjLa J<;l nj t—aLaSI 4(Jl_^V^ (JjJafit 4(jj£j (jl jj^-Ai |^)A_^ 4 4_jJa^l& 4_a1 jla o^Lg jj-a 

^j^£J| (_£^j£ja 4A_ij^£]l SjLiV 1 k a ij-i jj a (Jj‘ k (j-a (J^ UJ^ U^ (j^^j Ai^u 

»I^JjIjA jj-c CjJjJa (jjxuLjj (^Ljjj Cjlclc 2 k£ 

^ !La ^ ^ (jj£j Lajj ,o^jj Laa l^k AjjJ12 (_^1 4^ij£JI A A hr- (j^r jl ^)£kjj 

(jl J^-n (_5jJI Jj-kj4flall (jl 4_Lia. IjjjiLj (jl (j^AJ V (j-^J *(jj^iJ Aj>^ (jl <^-3 ^ A*ii lijl 

J-g.aJ Laj ,Ua ^jj_j (J^j La - Aj 3 =LJ 1 L^jiLc-j LuIj^aj LiAjai (jjS Jia.j cjj£—AlAiJaAj (jl i - 1 ->j A >.<~A 

~ L^J^aj AjIc. LLuuIj IjjUaaitA A3j2 (j-a LaoJaj (^ill AliC- c Lk^n^j jA A Llau] jl^ijVI AJ>^ 

\ \1jA’'i ^ 5 -lc- (Jl^j] Jc- (J^mu IjiSAj . jlaAiVI Ajjiij &Lj (ja-j aLc. *. nVi (_ 5 j]l Aiuc- t. Qj>^jJl 

(J_1*j (jl (j-^J j jLa-ajVi Aj^Iaj] A_ibj (^L Lia^kjj 4 - a njpJl LjL&li ,AjjLa_uJI AjjLII c_jLxl5)U 

&JJ k ^-1) ^g_lJA (jj_SJl (j--* (jl£ IjJ L AS (j-£jj~ (jjj ^ ill j k <-L 4 A_1 aa 1 4 p Ij) 1 l a y Ij 4 ]^i mill 

cjLkj (jl 4 - i->j ^1 Aiuij jjA Ja ^2 ^U! jyjAjJ 4 ^^ LaJ pL£jl Ljj£] \ludjl (jl >n (J^3 .AjjojLuI 

(jau3 ?CjL*Ja|jaSiVI ( ^3 Jaj^VLi (jj^J Aja ^jgj A 11 diA^ (_£j_laj jLa Ll*_iJaj \-u^ 

^g_l& I^JjJAa 4 . ntuj tljjjja.! (j£j ^aJ 1 nir Ajl (j^J .JalAJiV^ <—flLij£V AjjjAJa AiAj-aJ (^aj'V1 (^ C- LjjiaJ 
ciil k^lUll 4_jjj_ujj Ida. 4 p-L£j! Ljj£ (jA yijAj .oLajAaaJi p-Ljja j! La._^IjAjj£Ii 

4 (Jj k ^lliojl 4 ^jjJa 11 tiT^Lal c Qj , >i'i ^Ila LajL ljjju (jl ^jL") k»‘i v 4(J^J AjlL i 4(ja-jj .A£jlaj]l Lul 

.LjLjJaj 1 *) a k Ai ^£J 

IaIIa-ujj (^^1 ajj-ualli ,(J£3I ^g Vi (jl mi IajL - AjIaC- Aj^Ja^flS JilVl LjjC-LL hfii i 44ilJj (*-^j 

(jl jJ AajJ jvgJ! 4V A qj at 'il ^bj^l l^jjijj 4 (JaLa Ja. ^Sl Afl]lj^J! I^jIjjjj^j 4 !^. AjAlj » Laah U 
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Laa -IxJ JJ (JmojJ 4_uL3a3 ^Lja (JLugL Lla 3 £3ljll ^ 4 j£]j <3 jULaa \\* la3 LuIa jla] ilbjl 1^3 Li£)C 

^aII CjLjJjill jA IAjIaj ^A jl3 4 ojjj uail 4 a3j Lai . ^Ailll jA JjuI (Ja_J LaSjJj 4 ojajIj-c ^joiajaII Lull eljj 

.JaLajVl lI^- 1 jA l-^-L-jj 4 43 jL^£juJa]L IAjAj£j ^j — U ijjJa ( ^3 IaU^a.j jl <—fl.*)k ,-n 

jl j£AJ 4-jl ^ ^J] jP-LaLl fjilS £>j3j ijVi l»a ellnj (_£3I1 -Laa!! ^ljj-aI 44_K .Ifl^ll 13 a £_aj 

IaA ? jj^ll _j\ -y q'lV 1 (_£3J1 La 3 . jj^I] ^ LIL.II (j_u«aVl (Jj^. 4-3 aj jjj^Sj jLaII ^aj jl 

^^-3 *L^ Laa (Jj-Sj 3 ^J-^Laj V ^ 1» i ^k^ajj jl j^AJ j»Aj »jjJ-Il Ijaj ^ I»ll ^j-& ^ I^aII Lajj 

4djl AJ m^ll pLjjjS ^j-2 ^J] 4 4 AJJaJI dilj)X..^jl ^3 4 jj J_Iij 1 jLAj ? J)JJ j£jJ 4 jjJ^LJl 

(Ja.Ij Cj 1;3J1 jj l. i4"i S^aj£J 1 lgAj,li cIlLlj! ^^_a]1 4 \\ >nj31 if£S\ LjjJaj ^ \ ujjj j^AJ jL£ 13] Lac- jALLuAA 
La ^J] t> jjj£ [(Ja^jJ (JjjI; ^ J 1-^- IdjLaJxii^Jl (J£ jA 4 aaA>1 jj£V 1 ^Aja^JI ^3 (jj^'il 4 jj£Jl 

(_^£ 44 JLJI ftJJb La In hTi pjaII ^ ^ qj 4 3j£fl .A Ij-^Vij aljA La (_^£ Cj.Ia.1 (jasaLlII bjj\ -y g')! j] (JLL LjI^a V 

' p gr^ ^ 

. ( ^A_^ jL*_> pjJ-a-a {jl^ aII 3 (juajJ ;t-o-uiJ V (jSJj 4^-l^iJl Lag (JjL 4 »J >L>I1 ^jl 

U.jjj 1 jI^oj-ujL (L-Lj ^^1 443lIaJL 42Jlj]l t(JL. Ajl Lajj L.VqV^l (^311 ^- 1^1 <j\i 4^»£il Uaj3 

J] Jjjuj ,^£j_kVl LIjla.] J_iu (jl J_»3 A I 4 JL 3 I 2^j3jj jiflj - 6jLja-a isjLaj SjLa - C jI a\ a\y" Qa 

t 4 _j 2 Uaj ^uail ^j-iLll ^-ajtJl :LjLuLuj 1 V “A-SUail aJ_A 3 ^ j n^Lll 1j_La ^j-a_iJajj ,^-]j_aJl 

Ija. AiUaJI A l>i^ \a La] ^jjSluj ^-1^1 \ft CjLojxuA. AjI ^jU 4 I^£Aj .LIjLlJ ^jUajjjj 4 <£^j 4_lo£j 4juJaj-a£ 

, \ n k ^ajfl (j-a l^a-4 Clil^j LljL l^La. ^asLI ajj ■ rft jl 

jiflj ( ^£J ^ q^j Laj \}±& <jJaj-wij1 a_^£ eS-k*" (J ‘ 4 liili 4-Ul^l <Jj£31 ^^3c. ^£^1 L^lajj A jnnill LLla 13] 

LSj 3 .^-1^1 (j-A LjIjjoiC. LkL — L^jjjjJ \ a \ k»>-Aiim (j-A A In k >> 4 _ia£ {jl {jJaLii] .L^ivLk {Ja 13 LJI 
LaLJl 4^u k 11 ill LjjI^'iII li3jj 4 ^ E = me 2 ) A L£j isUall b^A {jli 4 (jjL-LiljV <j^aL31 An knill 

LliL dujSj ^^1 isUallj a 3j£ 31 (j£ {jL 4 1 a£aj .<.^31^. a^j^a 4{jLSAj]l ^ Wi k a a lj£]l {jL 4 (JjL kVnV 

{j] 1 a£Aj 4 j^a.k.<a (jjSilxu A-j3l ki-nll A Ajqll~^jL]l ^L^ll JjaII Lo^jjljj 3 4fl JJ k ^ ^1^1 

V jlj-LoJ (jij-*3 (jl (j^J AiUall (j-A jy ki-nll 4 _jALl1a <_ia£ jj] LI Jj-9J 1 j_ia 3 , h q^ll (j;ijlj-3 n 


’ (j-^l (j-a *Llla 

. Ajs.ja jl ^jk .i^ 4 jIj A 4,^ij (j^AJ 4^S^1 L^Jaj pLujVl (J^ AZiaj 4 i;j aja£ ^jl^J j_^l jj^j> n 3jJjc. 

3 jj k^njiLa 4 (jj ^11 4 j ~>^aj 1 LllLl (j-P jjJ-l^JJ 4 j jjaST^U A j-sja]! *LllS]l j)-& pLa 1*J1 41 v "i ^fc~*n La£j 

.(jLJl JaI£ (^3c. < ij(iL>'‘i (j^Aj Cj^£aj 1 ^-ikjaL^jl CjIjjVI (jA a 

j>£Aj (jLajj (jl^A tilL& (jl cJ-^ jajaS ^jIp <^1La j_^j 3 0^^ *—* (JjLuuI] SiSic. (j^j 

jj£ l^ILa (j_^£j jl Jj3 £j\j£ 1 13a l^J JjIaj ^311 CjLjaL^lj jxilj3]l C31£ jjlj ^1 L^as ^jl>L jl 
LIa^Aja L^jIa j-5aj jl£ jA j^ij .^-LkJajV 1 Ljl£s1 LiA^Ia-j-al Ljli 4 <sLJ 1 ^i] l«3J ^3j Lai ?Lo^aja^j 

?1j£a I^asa 
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jli 4dll^jJI p LjjSj 4 _xjJ 1 SjLutll jjJa (Jj 4 jaj^al! t^JJVl j^-*L«La t j Ln La.lic. 

J3I 3.1 j^jjI Sjj t^ill | ^Jb 4 \^to k ^ij LjjjB J£j 4 djja ^Jll 3jj n-ill jlS iA jaW II Ic. Jla, ^ \* a 1'sTi 
4 jj^l! ^Jfe 4_jl±i21 L_JjJ jt_j JjfiH 0 1 } ui jJjLa . 1 qV- 1 4 a ^cjjLIl C_ljS ^ Ijj La-liCj . jj^j jl j£-<u jl£ 

4^_alj]| ^_S 1.1a. Sjjir k^i jJ_u Jill tiUj ?(JJJ ^ tV Jj-Lj ^Jc« .la.tj j! Jjjj Lijli 

tiLli 4 Jj£ll jLiJI tiljj J£ JjLut-l J tliT-Jajj 4A.ia.t.«a ajj^aj diud LJi - ^ ^ aJou 

jl LjaJ Jl;l jJ 13La (JjVii ULc> ^il£j j^j 11 . jJaa L^4 j/i^) ji-*-al illja^a jl (jjj UJjwa 

<Jc. jaj Laja J»j ^jjJujp 3y^J uj j 4_iaJ j^j — Jjjijji; jl (jjjowijj (jLS-4 ^^3 jl - <jI£^4 jjSL 

.aLa Jj aj l£ Ajajj 

4-ila.l.lll L-olijaJ ^Ja ( a_wjjJ |jj ^ (jVn V <jjl . 1 $ ->11 6 ^-aIxJ! JLiajB iJJb U 1 4-aJlL L-iulj <j;l 6 ^J 

(jj-AIal! (jt_j jLajyi 4_cjcj <.. a. j_^ 4_ili 4*—flj_au La *—flj_au jjjuj 4^^-JalA]! <Jj LJaj LLa I^-iajlaJlj 
J jj£j| L$ja JiJl Jj^l J^ Jj l£ 4 ^j 4 lM j-o Ljaj-a LaUaj jlfljjuSj AjJjjaJI pLjjailj 

')» a ^ lf% l i\ 4 i ^j_j_uuiji Ijjljj jjLoJJl i q l~*k 11 ^ 5-^1 jaLuu L] t j(j 1 

t<3^J <£j\isiA ^ 1 'qc. jUaj ^gi CjIjLt .all 4bulj LjLujJ pLj ^ 1*11 

^g£J dilj-ali-a 4 ^alxJl ^Jy^n na ^gjj ^IxJl ^jJaLa ^j-a (Jj'^'V) {jt i * \y j Ij^Aj L^ 

,A k^i^ll j1JU■ >1 c flj^ 4 jjJtL ‘Ljxuj uplift (jj£j V 

UL ^ . .-J jj t^ill iJjA. (JjLwuJl LjL-all 1 jlj^jljjabj j^j 4 a£■<•> jjj Ci*Jaja. Lo£ LaLuj 

4iiu si^. ^gJJ 4 ^Lftg- Jq^j jjLll 4 jjj-^L^Il *Lal*Jl jj^c- lD^ j-« LujcJ jli 4^1*11 

jjj jj-£j jl (^ijjj »^jL ^j^uAlia jLS-a ^gJJ jjjJajjj 6 A-ijL-aJ^ pLa^H Ail^. &\j\ ^* i>n jbaaaj 

jiSt bj£ 4 4_La j^a V ^i) 4pLoLtJl LiJic-j , jj^LuSlui^ll eVjjJfc j^i» 11 1x)La <jLuill j^j4 ,<,a 

iA jL»ll ^3j .Ljjlj k»T 11 j-a ^Uail! JJ-^ jja_al£j 4^iW_ujt£ 4l,j£lijj Ajl_ua.l AjunS^\ (Jjl^J Lui 1 liteJ 

jl j^-aa LUj 4^Uaj)lj LijIj >»t 1L L^Lj liLa J-^l jj > si*\ 3JJj 4 JlxjI Ja. Jl L-cajl ^ l^ixi 

,(J\^ AjL ^Jc La^l jj^ 
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jJ <j-4 *—flj iXlll (J_^)]l (j-4» ^ILoU i_^L jl\ (juOjl (j^- (J ^lio ^gjLlil^J^giVll nl ^JLc- <jj 

^IxuJI aj|_jJ «1 *j »i. njljll j > ^r> AjS 11 JjjHjJ 4<^1 Ij A_1uj QjjLjJI 

AAj A-jjij JljlII ^IjlaJI i a. ajj£j <j1 ‘ JJ aj~> <JLi> l^Jjl ^’llVn Cin, 4ajjail_u» 

La p^g_jju£ ..I^-UIA ( ^Jj ^1^)11 IfrXttL <■. T t Jjjj 4^1 aj •) -fcj jLaj JAjjJ^jl Vjj*l Uill ajJj 

4_ujIaJ! ^jjJal! Jju SjajLui 4 YA 0 ^l*JI ^jjJal! ^Ic. (JIauJI JjuI A Liq'i 4 _j\j£ 

t<Jj^J! A-iTla-uJI j*sj . r ,^ajjj oL£Ia-a A_jL Ai_i-aj (j^ aj <—uIa. ^ <^LiA 4 lilj-uUJ A_jj3 

.(^jjJall L_±jl^j ^_jii -1-ala* J^->^ jJjj A_isujJa ojj . .-»i Clij^ \a _^Aj 

-1*J <j-4 ^.Lia dlij ^ iCjLfljjJ Cj_ia. 4^1*11 3d>^' ^-Ic. AJLa a]\ S>iaj <jj 

f\J djl^Lu.iiI] j-iiS c_iSjA ^3 LajV I ^LS ^j-4 AaJH]! aj j 6»11j ajjT ■ ^ill Cjli^LLJIj dii^Lj- u i I ! ^Ja 

^pSVi <j--a a-l^Jj ^j-Sj ,i^lj_uajj (j-aji (j-o A a A_*Ja3 ^-Ic. 1 1 ^i ^jV^i ^ llA 

<-j|jjS?i J^C. diljJjJi jajLuJ (3^-^ i iS^ aJJjtLJI J} < SJ.,1 < SAJ : 1J \|g A .Vfi (jl A JAjA^fc 

(jJ'Lli -j-i^ <-^U^3 .^li;V4 A-iJjr^ Ol^UaJ Uj!jjai& !j&\Hjj 1 ^Lol Q^aixuajj 

j! tl^LS Lllxu jl 4 A_iaj jl 4 jj-ujjaJjl (jLua J 4tilj.k.njj ^ JjVi A .jl ^aa]! A i^jl 
t^ill jUaVl (j-3 JaiSj ^LL^I (jLca^)]lj Ja^£ AjL (jj_^ a^-AC bLdl ^laLuaj t(j|_^ (j^« 

Sjj» t< -^|\ jl ^5^" Vi)jL u ‘^ ®^L) 4^jjjjL-ujVi .alj-kll t^lj£jai Ijjlilj {jl 

jl diLjl > .-*>]1 J CJ -6 di3j 4 4^jj^Jj-uj_ < jS jJ ^)^jLuj IaIjS jjJajjj 

^ \ a 4^ii£jVi {j-* a c. (jj j - j i^_jj i^jaI^J! ^11 ^.Ajuu Lajj 

»AjJc. i \jj AjiuJ 1 

(j- 6 JJAA ( ^JUJ (jj^J (jl AjI j*-a 4(jj^MJjA (jA tjfll ^aA ^j-a J;U^1 (jl 

,1-A^jjl^iI V 4 A-Aj|j-t.LirJlj IjJjiaAJ iS £l Alilil |jj^- (j^J L^" Ljl ^ > > 1 ^ lj^joa.1 4<jJ^J 

IjVjJ ^ A_jj ,^aIajI ^_3 a^<J! aAA [a Y<jli JA^II A^JJ] Llkijja ( -r 3 '^?^ JJ-y u' L^" ^ L?^- Ij^la. 

3j'^- <a A-j 1 ^-AJ .AijiJl i-ujj A >Au ^ 5 -^” ^ >J Ajjlj-^»i] jjJl j^UjJ j-A <J_j 4 ( *_sijli ,^_2 

4 Aili-ui aj-a-^ ^ > A jxu^fcll V 4 h-fcll \ ^ a\-\) aJVI aJA (jl_3 4 ^^! ( ^jjJjSS^\ C_Jj_ujLaJ! ^J ^' 1 ^ Ajjjjj jiir . ^ 

LaLAi 4 j 1 ;Lu^ ^ 5 -^- J ) A^.lln ±s-\a 4 jLaiaIl£ Lla^iAj ^iaj A_Xi3j^ a^)S (JjajajJ A 

I latijj-o A j. .1 (J}\ L_ijju ^jl ^V L>^-S V Ajli 4 ^jIaJ! <-jLj \jj (juj^j LoJic- ^ L?^) 

. N-66, 1-23, G-57, 0-75, 1-22, B-15 

t^jLaUaJ (jji ■ ^~|4 (jVl dillcjl (jjjJjj 4 C>H c ’'^^ uji 4 A qLiA a\\ CjL&j^ a\\ LoJj&j 

^ J-cy A -v a^Lu. (3^aJ Ijli .A t n a A A t ha\ djl£_u^ L)^ ^ Xa (_J^ *—fllLu 
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cA&ja^ a\\ 


Four corners, Small Picture Frame, Crazy kite, Six Pack, Crazy T 


.BINGO *£-Lq_uJ 1 4-d_iJa plj-Aa. 4—ijyAkJ ^ 3au Jiit A a]£ 3L (JJiLJ^J 

O 4 4a^La rn i, ni JJ J\£ LJ jt — JJ Jjaa Iajj 4&JJI (jj* a^ jj 

^ nr- i -1 aj 4 <JaUI JJ 4**h1j ^ laij (jjajkj La^jc- (jjjAJjIdJ! JJ ,vnij 4 *LaaJ1 4aJ ^jc-j . ^J 

ja£S/1 ^aJI 4 JjIaaaV ! 4A^.L-a tilj-uuj 4_J diijjj . ^dlL A * f-LcuoJ! ^ja iJViaN pljjJaSMj (Ja Ji 

.^'lLLuJI A1iR\ J du\£ LlA J& 4^ ^aJI (JAJ 
JJ 4_dil ,l»j (jjjLill (^aju JJ j-Ajj <Jii ^JIl La : Jj La£ JJi Jj (jj^j 

1 ^ 4 I 0 /j i <1 1 I n t l ^1 \S. * A . II -A 1 \ JJ^j j 1*1» I ^ A Q ll L nU ^/|‘ll InI 4 1 ^UAaH j ** jj j \ 1 n -rtH 

(jjajaa..n V <jjj_3l lilLljj .dilji i^illj ( jjj!Jlj i Jr- ^LaJ^H ,* jLn mi Lajjj . Lbjjc. ^j_uj ^Uaa m’l V CjIjjJ 
A jq-*k Sj (j-a jj Jj 4 _a*J]| A yf\'\ J. .,'n J JaLuAJ <jdaj ^ aiIj (jAj_Ail (jjA <Jaj|j ,-vj iaA-i! J-IaSI 

(jjj t~i.1 AJ *L_iaV Lt kin^i 4<jjjLa3 2_Uakj (jj <^-3 4J_aA <j_jl ?iil3Lj .1 k^Vi LLa 4^£]j . ]\ -\]\ ^ a . n\ pl_iA& 

?^i£j Iaj jJajll LlaxjI IjJ LLxu! im LjI ^1 ?L_lLuj 

p.jj -J_»aa ^Aj^a j^\ jja!V I^js Sj^Ij “A_i*J tilljA 4 c^lj_.„-_ij jj 3I CjliL-wj J!)L^. 

4-1a 4—JJajj 40j 4 Gj 4 Nj 61_5 4 B U-fl^S/L ^ajjojja 4oJ^oC-t 4 woi jj aaj 4.cjli 4«aUaj ^Jaxj 4&jjjJI 

(jt ^jjSl ijAAA-j CjI^IL j Trill 4_LjIa tilljA dulS I3li . A J-n^ 4-a^jj 4 L>^J Lu ^Lu ^jl 

4_laa] j^V tilLft du\£ 4jt .4_jjjj.ui»Ji Jc- 4_iliJaalj ^JAJJ (j! jj^oJ 4_jji 4 4 u£a ^Ja 

.S^>£ J£ j*^ja ^ ln»*i (JA 4_lk.iilk.i] JJ JjaLj 4jjijli &jj-> % I jLuV! 4_iaJ.jjja 

c_jJlJ1 4 ^jJajVl &^AlJa (jl Ljaj^ {J^gj 44_a^]i (j_A (j^»J La ^ UJ^ 1 L5^J 

kkii ^Jjl (Jaj 4_jU 4 I^ajjjaj djUll 4_1 a£j 4_raAj_j Jlxj 4cljLiIax a\\ &J 4 J (—ll aS& 131j J\&\ 

^>£aj 4<i3Jj (j^Llaj^l A Li^’i (J-oj 4_ijL Juu S)JaIj C-LJuJI ^jj£j_uj 4 fl f\ J kn^I LfcH^J 

L_illajj jjl C-alxll (Jai£j \ aA \c* \ ^ nr. A Jl^. - 4_ilUll A-aIaII J>La. La^aajjj Ia J JjJac. 

IajL 4CaLaj1*_a31 ^_j_a ^_a£j La 4_aJl*^0j ^_aaaj ^JJ ^AVn m J^l W-^ V 4 —Aj-mjj .4_a]\a]1 oJII 

- L'vll ^^AJ ) k kl 

4 e- Iaja^II ^_jajU3 1^3j i—Q k^ n 4 _aajjj J ^ ^ ^a-ujl Jj ^ a AajJLxJI (jj^A ^jl ^ aj 4 LJ 

IaxI aA mi (jj Jla.j .l^a -jj AAA jjJJa] 4Aj)jj_jJall djljln» a!1 * ! '-JLua ^-JaA l h'i V LaJj Ajt JaSS 

ujLua )xa.u; 1 IjLa . IAa. SLjJa LaSj l n"i (jl a \ C-jLotaJI AaIaC. (jla 4 CaLaj1*-a 3I J£ A^k {Jaaaj (jt 
Lul »1 cjVI ^jhu«i V jjjjp 4 jljA Cj^Lj Ja. jt 4 dale. La ji 4 r U 4 ^ sj^Ij <Laj ^au dlj s-yj 


-rt U^ I J ll (_jU»J| £yt 1 4 lal [ jijjll- 
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4 J a>11 IjJjj Ljjl (jJbpliilj A H*Ail ^JlJ AjlajI <Ja^j a tilU& (jl 4(j£Ij .Jj&IuiaIIj Ijlijj 

(jt ^ JK'i ..-,) J^i ^ (Jjli ujjjojIa. J_iJaal <ja j_ii£j ^>^1 jLIaJj ifjjJpall t—ul^ ^^-le Lilli pi ■>j 

(jj-C. ^3 Ja^JI (Jjbj ?Aplj-uiT. /j^d) dlA^ L-aUaj i£jri3 dll^Sli Sjj* k.-nll A pxll ^3 (j.*l 

f >Ui 

A_laal Jd .1 ,^j_A .<_£jd.l AJL_ua di_Jjjll (jli 4jJiJI (JJlVl ,^-Ic. tS .1 ) IP- jadjll ^IjJyS jJ_p (jj^ 

cJVj^J jLwi-Jl jj^j ^pill S^£]l '(jjnP j pL§j (j! La^L i^lc-lajA (jj*-ik.>ij 

^jc- ^ jI£31 <ja Ul£ (j'^t jjLpljL^l " u^jj^j o * ^ n ° l _jijpj ^ 

(jpb^ ^Ij^J-ujV A_]jliA ^ A-U^aI! Lo^J^Ixjj (JA ^ 5 -ljVl dll_pjail! 4 ^flUlwJ (Jj-^. dlAJ AjJJaI! 

\ jgVil 41 a^T/Laj <ja j jVsll ^l^c- ^^g-Ic-j *(_^^Li3i J_*Ja A_jj1a3 Ajj\£a_1 (jA^^aL eliac-lj A_jxlli ij jl-Cil A_£^J1 
s^IsaI! ^Jc. L>qa ^jjuI c-j k^ll c-lalj .^-Ic> ^Luuxn a ja^IIj Aijl >^a 11 jjjj _^£LaI 1 Jc-lioli ^3 jjli jliil&Vl (^IJ 
jAjli (jLa i j^j k ,£ ajjj ^ 4 ^“n k h jiLm ^^3 Lxa Lc^cjj ,13j Lcl .^^aIxJI ^jjjIaII Ajupall Jc <j£Ij 

g. \ A -\ 1 Jpjj ^3 UU t ^J\ aJj) 4?^]I ^jl jJjjj . ^laJLi aA\ JaSll jiuJU ^3 C)XJ ‘ '*' r lil^ 

(J Aau (j £aj iSJ-iatA dlj\£ La^-a i&j ig>Vl (jW (jL_ aj^I Ia^Hjj-jjj dlLSj-k aIIj 

. ^gjl l stfri k nl 

^aILc. (jj JLjjj . Li ^kH C-J-JtJ ^3 ^ pAJ ^j^LaII Lilli (—fll nn^l (jjj-3 | ^—Ic> pLaIxI! ^JjL^ 

t ^_kjuC ^LuJl ijj-fll! (■ Q k 1 1a ^_3 4 JLai^V 1 ^ic- 3 ^ '3 4 Lajj3 j J (3^ L nU ^_Aj 4 1 Clilj k^iljpl 

s>kvi ^j 3 (jAJ 4 6^_ki jj£V 1 dili-kialjpi »La1t- (_pa-*J (JjLa.j .oja'lLaII C-jLmA ^uaj-C- 

(jA aImImj JjU". jjijlj ; t* laull Ojj^aI jL£aj! 4A_j^£jl_jj 4 L> iJ ^H 1 '^ (jj iA J L11 4 

A_Jj (jjA.\ |jjl£ Laj . AjjIj-PaJI jja ^ iLiVi 4 AjjI k^i^j dilAUaijl (jx- Ci_a-Jlj C-iVjjJ! LbjJjj (j-^1 ^LSjVI 

^Ia 313 A jygaj diLw^c-j 1 . V Lii b^ 

jLulaL (,5^1 ojS^\ pi 4 al^jl jljSll AjaIII ^J«1a LcJjc- duljjll ajjJ l^p 

13 Ia^j P$j£^. lialpj 4c-lj^Jl AajILij till ^V^ii t -ia k»n ^plll .^jaSLxaII aL^jVl ^^-3 

(j£-j . jjIjJI jjJc L>q kajj 1 ij jlr.> AajjL^JI L^j 3 t. ilauu A_ 2 kjJ ^Jj lj_^. ^UaikjA jLua SJjUII Sj^ll 

A yf\'\ Q\ A^fc**i Jijl_a_i (jl pj_a11 ^j-Saj 41 A|^ C jLilp diV Jjla C-il kn^j jljjJlj ^)_£il A jj kniil dil&j-uJl (Jjjl_3 

pli- J-&J 4 SAJL^ iJjAj 4CjI jLit All A_jjiaj ^£jja 4 ^jjjLii Jji£ ^1-3 4 (; j_jJalAll L j>all djljm k a ^ILia ^3 .A_jtJj1 

A pc. ^AA A Liar k^1 JjUj . CjIjLaaJI p L^.L' J,)* LSI (j£j jLl’l 4 _Jj_ujIa. 4-J_l£jAJ tS^LLcJlj ( A-JjA dll J k ^VljJ 
j ^_a£j Laj A_ij3 A laiuipl ^J±i£u dul£3 ,(jjjla_i3 (JjjV ^^3 1 a^ Li^ <■ 1 ^gJAjai ^C-Lua dlljLujl (Jj-ujj 4 ^jIa_uj 
A3jjja1I A_uIj^^11 4_C.jaaa AjI^aII ^3 Ia^ja^A 4 jLaall (_^3L Jc A Lida A-ildasl ^jUaC-V 

. C_J A-iSldll ^iC- 


0 cr^ ^ c^ 1 -O^j li-nj A^i- Eudaemomc Pie -i Thomas Bass ^ LuLLojj jJu ^lil tThe 

Newtonian Casino jTal ‘ jjiLii zjyJL ^j ^jJ ji SjA^I i jjj^ ^ jj-^ ^ tjjjjLp ‘-SXui^l c^J^, L^i t . 
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Ax_a J J J Lie. CjluJp ^JUa J;1 £jjj j-<ajli <jl£ LaJuc. t 'j J\ CjLm un i L^Via Jj 

(jjjLuj (J-ijoS C\ j^k ^La-ill jj_ujlib -LcJ A_uaiJ Li^jJ^ljl ^ \ j->lc.l CjxJ. 3 tLijjjiJIS ^g.3 jjj-S Vn m 

cJVjjJI i^yn *" (j-aJ jjnil Llle. Jaj A_j1 la_JiuSI 4 J_^-ij (jjjlJ ^j-<a (JjUi VLhLj .c_jjjjj 

ti_u_ujl_^JI ^_y aj k<-nlj ^jgA.j aLII ^ ^LaIxJI ^uaju £_a ^gJaLLII 4_jJ LLj ^jja\ ni*n ljl£ .Sjl! JaJ^H >» 

. JL^J! Ia^j JliiA Jj (jjjlajS (JjjV pLjc-1 Q^ m ' AajJJ Jxli ^I^aJxhL JaIajj 

kii£,j a jt-im a A_jl ^g_3 L$a^-Ajjj A-iAjjlj^ ^g_3 (jjjljJlli oXA J)\ 1 l ^Jt> 4—iJLJl SjJa^Jl dijl£j 

J-aJ Lajje- (j-a 4 _uu£jj 4 4-jVJI Lj -> a ^Je. LLu A-Lflj Jj ululjjl! cj J-aJ La^jc- Ia-Loa lliLJnw a!1 

_jJJi <j>aj » l ij JLj (J«1*-aj dJJI Ac-jm j 4 ■ U n^j t n 44 t jj_uA^J! <JJ CA jL* a\\ jlj Jjj .AjjIj ija 

. jjJakVl ^jjali Ja j^4J ij J ^Loa (j**ufaj 4AIjIaa AsJaj 

AjjL 4-&ja> a JkL 4 C-Jj-i-uLaJlj .Sj£JI LV) t h jjjl j j nil 4 _aJU1 OLajI*_aII j£ ^-A oLa 4 JILa ^llc 

* ^ ^ j 

^ V ^ ^ ^ ^ 1 f < 1 111 \ -rtH ( " > ft jU ^ 3 L-L&^-I A A lljl l Iq L A \m A (~- J L n^j t A S Vl^ ~- A Lllt^ A A L n 'l JU 1 L LI £ 4 Jj \ 

Jac. c^Uj] V A-ixaljil sUiJl t ‘*vljU^ 4 ^ Jljj ^j-A ^gj-ajji aIxoIuJ 1 AjUijs 

Aillj-a Jc. Jus (j^ ^' [ aI \ jji Jc. 4 - A ->JJJ ,^jLS 4 Cj'LiA J J] Js 3 .CjV^lljtA]^ 4 iSlA ,J& 

.4_jV^jJ! Jia jl duljjjl oljj 4 q^i-\ Ail ^-JV! .u CjLOUkVl (j- 4 W 4 ^-^? aJVI 

(—4 A&j_u4Jj .4_ajl*Ja \ ^IS aJJb ^JLaJI Ja1_jC. J .jjLj aj J ^Aj 

Jj {_]_1AJ *^gJJ\_iia]l 4_JVjjJi j J1111 (_P° cJij k ^ 4_jVjjJi j) y> >11 j 4 1 4(_jj_JJ^a]I 

. jU.haIj \Axl\ A^aJI 'jyA JajiM^I 

4_j|jji LS^ J ^C_A^1 A jAj 4 .Vn4 ni")jj£ ^ JL$ jj-4 J — IaAjIS J-i-alj 4 <• O J_uj &^C- JjU 

^_a£j Laj djjj)jj)j di\j-> aJI J 4. \f\y J ~&^».a] 1 &^_a.Vlj J 

Jjg > a (j-A ^Laj^A 4liil£a . djLaL^AJ A \ > ^i~ia Ao^lj 4^1^11 4 jl 4plj_x ^^3 Ajli^V 

A .,A L Jj-aSJ ^IjiA (jkUfSjj j£] SJ_^.lj 4 ^jjjJ_^.j CjLJax-a]! AaI cIiIjjla J •(j) £ 


djjAj;lj]| (jLS 4 J_uajVij (j-AjVi 4 /jjj jl^ll A \ tu^jljj $4-J^jJlj Sjll (j-Aj (JS"S (jLS 4(j_AjS/l 

^>c. j^aLLa ^j->-a AiL JUaIa 4clu]jj]| AJjUa JJ (JL^. jAj 11a (Jaj (jl J m jjl£j ,4 aHaaII 

yj-J Jaljjjl ^g-Ja^j IaJuCj ^g-3 4 j_i.1j (jj-^ (jj-j 4 JjLujj {jLS tAg j lhN (jzAJlli 44_jV^jJU 

Ajtj 4^jAja3l 4 ASjj_uj JJ ajLiij ^g-Aj JJ£. ^^Jc. IjIAj ^ x ^nj (j^ 4 4 _jVjJJ1j ujjjojI^JI 

djLu|j^.Vi (j-^3 U “J 4^j\ aII J^I 4aJII ^g-AJJj Uj'JlM ^)J^J (Jjj_joia]I aj-A (_JS »4_L*Jjl 

elj^ ^3 CjLa_J-aJI JLSlu,! Jj /jLSj .SjJI Aj3 K ->"1 J J-aja-j ^jJ! 4 _jV^^]I jAJ UJjj-jjlaJ! *-. Axu^jIj 

Jxj J^i j^-A ?r jL<u]l s!lA tlul£j .4 gl"-i^ a CliijjJ AJj^liL J^J cliLaLa Alu^ili Ijjj-A (jl^ 4(jAja3l 

4 Y (j-<ajJI ^ l > 1 ^] SjLuiJ 4 ^jJad^Lo t l~i >|J i^JLcr J aj . ^jA Jj J 4 * \ -^j 4—fl_a£ 4. ^"*^1 

£ 

y Juli Jc- <x-Jaj] SjLSj ^uaJ^lo <(jJi aia-w 
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La LlLuj { (JjjI ajfl (_>“V LS-^ 4AjJajXa Cjl^Ljj-a .^_9 <^-a <j£ .^_9 ^L1 As_-Jai] ^frlaUS] *Lj1 

jjLS ^Ajl g ^ (jlj IjjLS £-aj - *■ ~* uliL^ u -0 L^ljLixjj j jIjujxhI ^)S.*u (jl djlLV cJLa3l <j-a 

^gJJ ^ ) i A .all iJj-a jl 4(jjjLi c_fl_ujj£l La£ t 1^& t»>^1 ^ g it V] LUj i~*fc i jl^a. (_] > jasl 

• jj—l-^3J I ^ LkJ LI < Mi n ljj^ ^1 f >> L t ** <1 >^«. AJ j]l jjitj 4jj l ‘ ‘ ' n\ ^ I j) . A^aJj-Uj 4^ 1 1 il ^ j^^Ll 

(jL£ 4<illj ,^_Ic. S_picj .(jjjLkjS (JjjV £t-ijLu«a-al ^g nnL^^]l J^IlIL LT*i A"i dul£ a-lx. ^Ij *lx. jj-a djjLiyij 
iiljLoj aLIj-mhtJI J-A3U (j! ^Jc. jj_^*jll (j£*aj 4 ^Jcj »4-uiflj djLahj^j lILa 

Ujli 4&j-a Ala AjlLa AjX j A^JaS LLL LI ? ‘Ijwjll <_£XaJI XJj Xa! La 4 j>£]j . Ig-uX JjXu jIjXSIj S^£ll 

^g gVn V L^_j1 jXu Axiy (_£Xa LILa jjjL (j! j>£*aj 4 A_iL«JI j|^a! k>il £_a 4(j£lj 4oj^]l 4 L .V; ^^Ic- (J >\ ■>n 

(jjj 4 4_L*1]I A1 i (JLajaJ; (jjJ 4iiljjX ^jJj (jl dJL$£ AjXa^C- (j£-aj 4Clu3jjI! C5^J *1^ 

SjIjuxdV {J- L. aL^j 

CjLjXuJI (jji j _^jjjL£l! ^ frl n-v^Vl pl^-ikS . XLXaL^lj ^LjjjalL LgJ AfDlc. V C-lA^ Ja<a 1 >>ij) iilL&j 

Lj_mi V - AjjLa CjLa^jJ SJ& (j-a 1^ ^lia&V La-aj-sxa AjjlI JSj ASX 

(j-a Ja£)_jai]l lillj ^glC’ lKj ajj-saLall iXL AXSaJl iXb .Ig JuJj . Ja.Ij fil^L (33-^ (jLu-iJ 

^LxuAI ^il->j 4^-JjJ] Ajjlc AJjjIa 4 \ mlxaj ^^■a'n jl Aj£j£_joi Ai^jlaj t—flj i ,-Vij ^jJI l_s&^UIj .(jJaj'^l 
SjAlia" A-jAxuJ lx^ 3^Ljj *A_J^J (j-« J-*Lij (jl a! (jl 

(_>“V dslAj^jjjlS (; jS C4jJ\ 4-iiuiljA. ^J-a :L-aojj ^I^VI 41^1^1^ ''.JaUaSyl (j^Xj-aJI (Jla^jll 


~LiaLj]jj£aJL AX^C- (^Lc. (jjXj (jl L$^ cJj^- (jjjXx 4" \ ^-jjXu-a ^_3 3j J ^> A -La]l (J|^_j La 

4(j^]j A^'lIaII 4 " A"nLLu>JI Ai;lLa duLjLS 0 j! t oj^L JaLs ^,‘iA"i nn ixx ajj7 i^nll ^ n wi'^a. 

4 ■ ilaul] Ajjl^a ,^-Sj »Aajlj_L*Jl (j-a IjjLj jjj]^i_uLa IjA^lj 4AA-al^JL AL-a ^^Lc. (jl (J_i3 

(3^>L jjC- ASX-ajI ^-L- AuL-asi 3^Lu (J-aVl (^! 4(J ( j>Il AjjIjjjjC Ajaaujj (j^-aj La ^^Ic- Ijj^j 4CXlj)jj! < ^]c, 
.Ai^jtA]! 3 ^ ^-^a (j^l's’ill (_j£-a j V 4 Alx^atlLa AjjIj-Juu L^jXa jXj L-ajl {jj^l O^J .djLajLoaJI ^ a*\ 

LlLiAj La jisu ^^^1 Cj|^£]l j£ jLuj-a £-jLL (^iil 4 J-a^JI (^1 4*a;Jia]l LSjlA a (JjAVi (jl (j^-aj 

(jjjujl j£ l]XI 4UI 4 JJSJ CjL)£j| Ciil£ jis .aIjILI aLiali XLk (j-a jqLrL) Lg_j 1 4-nn-fcj x]l AjS-a ^ 

^La jjLj J-A (jLuijVli »A-JI 4" n mj] A jfLall (j-^j .LjLl ua ^Jj AL-ali]i Sjjail aJJ^ (JjIaj ^jXaV ;A_ijlj 

^jXa (jl g 1 >ilj31 (j_-a .h")j >n ^La ojj xaJ (j^-aj ^ jj^ (J-a^JI ^ j Ln t nj cJ-^ » jj .ll 

_j\ "Aj V L>» >>ill (_paj_*L I A ut .a ^j-i3 jajJa (J-a*J ^LSjVI \ ~)L .a (_£jLjj dj|j^JI Lq'*! L (_^jJI tjlijjLull 

j^2 »3^^ a- Ln 1 liljaLj jjl j>Xaj Vj 4 ^jLsUaj L^jc-a jj_lcLL!l Ln > nj V 4 " ajaj A^j_uiJ 

oJjjtll (jjLII jjjj] X J_lc. ^-L^yL (j^ ^jLJIj 4(_^jL]I A cJ-aJtJ 

djIjjXaJI V>1 LuL La Aj*J]I jj1 ^a 4 AS.^ k^-nll A^X-aj Ljajl ^jLIj .^LjVI (jStli ^ O^J 

^La^VI jkL&l iill xjlxj! ^gh (jjJ A)Ij3ja 11 aX^j]l AL^lailj ,Ai^L-a^ai 
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A_wJ jn»j J jj»") ^ 4 mu jA Ldaj liAj *(JjjU 3I dx CjU»j1xaI! A^JlaL-a citjjj 4"ua .) 

^Lajl CjLsUaj]! jj-o_jJa ^ JJ^Jj . i^LjjJ 1 jJajl jd3j k ^31 *—IxjJJ 4—Qj t^nj~^gj-2ki A_wJ j_A 

(ji*j V (^Ll\ jAjjl 

^jJ-a jl£ Lo^-a <j£]j \ m a IJjJj-a t Li hijoaII ^3 t j.a k^nj ^ULjj ( ^JJ jl pj-a]l ^jLi"n tij Lojj 

j-ojli L_fl_joo£l La£j .^LajV! j-c \ .a^Vi a JjI—jlj jj_ua j jl ^-lLq . .ij V Ajli 4 <c.LuJI A_»a|j-a ^_a La^aj Cjlijj-jaull 
AiLsJ jj^j q\ Jaia j^oj J-Jaal j^j ^^Jc. d3ja_mU 31 Ajj-uoii! diLi^£ju^Jl jji idi-ilj^Ilj (J-*-ajJ Lo^a JjI^ijj 
jjJI AjJjla^a -a JJ,U jl£ Lo^OJ O^Liia Aj^ttJ! A . r->T^ 4 l^lli , 

, A_Ll3 j)J jl A ' {^]_ J u LiLujl jlj 4 | A^s^J31 

.Liij djl^jduil ^ujjJ A \) i <-n» 11 aIo^J! 4_ialj J a~\]\ jl (jiiajjij] ?Adlj_d*Jl oLa 4 . ilaJu j^ .gj Vi (jfLjj 
(J-o^J! J £-*j ’ (jj) > s\r* J£ <iljluj ^£^kj AajjjVI CJjLuII j mil ^Idyall <jjjlj3 

t^Ujj .^LajJ! AjuIjI! OUjj^VI jpl 0 iuaj J Ldajl ^ jLat.n Ajji 4qjj‘> **> I! <^3 AjljIjI! jjI 0 iaaj jl£ 

L-ujIxuI V cjj^ {*) ^ 4^1_jLu) ^jl {j-Lu Jl 4^SJ1 L£jjISjx> 4_j3 ^Jv.' i i \ CjIS^\ 

(Jwialijji (j^j p^jLfcli l^SjLuiJ (j^4J A J^JC- iCjljjjjSIV 1 ij-A JjAjJ \\a\ hi |j|j .4 _j 

(jjaij ^j5! S 34 A.VI Cii\£ 1 a3 . a\\ l£-^ V A IS JoaIIj .LuiUjI \jjlj_ijjc (jj^J QjjpSIJ 

(j£xj V ( ^ijl A-aj ij^uixJ 1 ^j-4 AjILuj A_ia£ Lajlj (jl (j-a^SJ AjjJaj djLiiJaljj 4AiAj-oj aLa3J 

fSl I 1 jli 4A3 Jli AjIjjjjS]] Ajalj-o 4 -ALjj JaIc. (Jac dul£ Ijla (j^lVn J (jjj^ 

*DJJ^S J » rn j"u djlilLl^ ^j^*|kki 

£—ctj .A_iAj^a£]l A_mflj ^Ul iJ_&lAllj <j! SjLc. (j-^J 4Cli_iIj^]jj nVi jgajjSj^all ^sJljtJl ^-3 4 Lift ^ “i^ 
jl£ di3_^l ^^3 4,^j^j .(JjJat-aj Aic- A_«J Ai_x-ajj AjjILsJ (Jaa^I! djl^Lj^jll ^ Lj 4&^-Aj£] 1 pLuiVI 

Idj LaJ (jj. ^Li j-ui Cjjjjj (j\£ 4A_ijjjj£j] A_a 1^.^ ( jjU'V)^ jjjjl£Jl JjI^ijj jn4jla 

diV JLxaII ^ A-ulii (jx- (jjju 4 (jAui LaS 4 (jStj-iMla . AjjIj-joiaJI (j-4 1-CjJ (jl 1 i 4 4 Ail 

Jjju Jg>ll Ajjjjdx i—aild. ^5-lc-j »^IaJI Aijll* djjlj^. 4 a >«-~T) LjjAUa A lajjoull 
JfljJ-ijJI ^5-3 j .(_5j-dj (Jjc. A-ja^l] Cl\j {j-A Ij_^. J jj£] 1 ijxlib AJJ nij ^aJ (jSljpjali jli 4^L^1 xJ) 1 fljlr- 

.l^ilad (j^AJ V 5 AL-atlci Ajj!jjj43l 3I Jl]jj J Aiab-uJ dJx§->V 1 J 4 4^j^ t.-nll 

Sj ^ >V 1 (j-SIj ^11 LSjjlSj-o ^^-31 V 4A_iIjj ; njl ,^-3 4 Aj_JijljaiI! dj j >y 1 diiij 

'. A_ij1 JjjV^ Jajj-joil] *Ala^a-a AjjojI mV ^jjjj\jjja31 AjAxaj La 4 A_lojaJI A AlajVI t—a>L^ xAjdljdJI 

[jjJa oj!j_uj \ \* > >»j Ijjj >5jA > oL^a ‘ L., Lade- \ ^ Lj.w a jjLjjj 4pjJ^j (_jjjj ^ jJI pLall jlda 

A_laaj 4_jj_al ^_a l^Jt_dajj 44 _j^j]1 LjjjS ILIj . AjjIj-uX (Jji m ^_a ^g.\jln 1—c£ jaLudxii 4 jLiU! A_iJlc. 

Jajj_jjj]l ^_a 4^1 to jj! .LcLoj \ 3lliLa IjLuj-a ,lAT> xh L^jli 4 jpOajV! j*—daj-a ^^-3! Ajj_xLi]! UjjJJ Vjk* Li ri 


*■ 1 s\ ( j^a \V\_Y 1 r I ~ ^ k 4 jU4 *^\ I " .! \ * : .l ^ ’ - V. ^_a J-U1J ( JjL^AJj t i^Ls_ulJjS l”'! J j mV l_Laj J_ ( ’h^OS_^ .Ifim CS 

Gleick. 
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A_]jij i j£ r dab t >»b^ *LaI& jc, .^Lajxha ^-U^aJ A_3l;J Jj <&jjaj ,->^ dlj AjjijUjV I 

4 * :1 ^JJ * X jbjj Lode. *.Ljj ^jkJI £JiJ^J 4 1 Ox = y tAjJaaJj Ai£Labl ^^ia . bill! JC-Laj dljluiAli ,jj 

. 10* = y : aIIu! aJ jlatA JJ A_dj Jk.jJI ^ilj Lode. <Jl uaj La J-otdl L>^j ■ *1 * 4 £ * 4 V * 4 X * 4 ^ * 

(,)•>*•>** 4 ^ * * * ♦ 4 ^ * * * 4 ^ * 4 ^ ^_ ]J y A_Aj 3 J) flflj 4 X j|jj_J LoJ _JC-J 4 ^ J _iC. y A_ aj 3 f J_JJ 

AjJhll dbjjb k >>V 1 AaS djj 4 | ^xuIjau A^aJjj Lode. 4 Jjjj jLaJl (JaaJ! . ^ ***** * 

t 

^SJr~bjMP- AjuJ^J! Aj^bbl Ajafljll ^£-31“ AaA Ido V ASJj AdldaVl Jajjbbl dj-*j J d^j 4 ^ 5 -^! (J^ 2 u jit 

* tilb AUqnn Iaj Lllu 

jLull£ lj_axA <J <jJj jrbbkj V 4 L_ui1jau ^J_JJ 4 La (j! A LdaJ j_j£l <dJ£U!j 

b>^AJ 4 .n-^ c_jj_ujLaj \ q \-%] ^J^j Iaj AJajjaull dV^b-Ali (jl 4 ^bIj 1! ^ 4dLdab^l! pIaIc j^Jal da ,4_d.b-al! 

.-L^iA JlA. lillkA ^)d3! (jL 4 Afllj bjd -AjAuijAU (jj^J (jl 

jml 4 - ii nn 4 A jbk aJjLca .A jbk V ^blj-la A j a * r,j La) JLja (jjjtjjoJIj 

4 S/ 3 JL (jLij j-laj A_^.jlll ^a jajjjVI <— uLaJi bataj bj ,A_jxuj_^jll (JliJaVl A^-j^l;! jAtuIa ^ LuuiLj 

4(jlj] 4 (jaj] c q *-d j-iij 4 jLSjjV i a l^Vi A_ja ^ i>>‘i ^jLSaII (L5 _1c bLoj&lj 4(j_AjVi 4_uLaJl jjLa 

bli .L-jL^a JaliiA (Ja Ljh/ui A_^jak;Vi (jt (j-ajjiil .Ajbtk AiLLc. ^ .^jJahjI 

(jajVI <—iiLaJi ^jjj a uaLM 4 pLqjVL Ijjj A_a.jili ^jli 4(Ja_ujVi j_uoj^I c_jjLaJI Liacaj 

.(J^a ijA LaLj^j ^ 5 -^^ SjjjjLiaII AajjJalL (jAil (jSlj 4til^A]L linm jxJ$\ L_jjLaJl ^jla 4^j£t L«aj blj .IjjI 
Aj3L*-a ^-lc-j 4 ^ajJl Ac^mjj &J Ju c^-k' Xfliuj ‘S^Jhj bja^a AjJjJ Cjj^ljpAVI 4 . n >>n (jt 

aIa^a 4 bc._^ 2 kj (jt ^ 3 ^"^ U -0 (jji 4 J)L$aM (j^J LiiLj LjJa blj .Jal LiaII 

J-ol^aLl <j_A blliA 4^ InO/bl j\ (g>ll ^ia . ji^li jL^I A_^jlll jLjuaI ua>» n A ^nl£jA Sjb 

»{jl Un^Il ^ IgJjJaj 4, 1 -^j 

jjj IajJjj A q \x l >1 A A_^ja 4(J^.jJ!j .A^c* (Ja 4A_jxuljjll AA.^ak^Vl^ >>ia11j 

Iaj ^ bli ,4ijjj^a j-Aa (Jjar jjjHI Laj A_jj3 A jjlAA A_^a ^JJ A llaLI (J*aj 4^^-JjjaSlJ j\ JJ^. I 

\ )la> hTi bj Ajl Vj 4 iJ'v‘)Il£ A_uiij I A ^ 111 Aa3LcJi 3 L 4^r j*s k <* \ mj 

4Ajjj_uaa cliLa*jAJ L/ . i_]_Latjj A_)Liul! 3)1-2 41J-a. A_jj3 &;LLL (JaJJI A_jAatAJ 4 *^)_ij£ &J-L 1 dij >^11 j i^a 
t A_jjjL djl^jA ^g_a AajLuJI A ^ILJI A_maJI \ n ja i A > mj > ^~i^a cIaI^ja ^_l£- 

jSLjjj tillU A a-ujj .L^J babe. LS -A\ S;bbV^ Cjlic-bJaA 4 dibJ jaII 4_jj_jJaj 44 "^ a l«j 

. bla^ L/ dijx-ali jAa ^LJx^al _£j . bbi 1 nib bjja-a j_i£a ^ja ^-aliuj . 

^ A j]ja bbb A jbkllj .Ajb-* V jl A^b-\ Ja^a Ia AjjlatA (j_?^ CJ^" 0 ^ 4 a!1 ClibjJab^Ji ^Jlc. ^a 

.I^JLa&V Laj AJaIj (j_^J dibla^LI! 4 j-^-L ^ W Vi biajl A_jlusall Aj_n»kll A_a.^aLjVij .^Jtaljll ^Jlatll 

»SbaJI ^b» a (jAJ^j ^A AuJaik^/bl b)J^ 4til33 

IjjI ^j b'i > .n V cjAlli A jb^ Aj*j 4~*nlj^ll jjV ba (JLaj (JaC- biuj ^^a S^aIsaII (j] 
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jLut a_a^Ix jljjJl jt ^£]1 L^j jli^j a^ ri >^I1 a h^lll ^ jjj£]1 A l >A J (jmaj£j <jt 

. LlLJ { ->A ^'ijm A_SjJ! ^Jx (jli 4 A 1"A .o <Jlij3jjj31 dijlS 13li . La1_aJ A^JjXaa 4~* \ i njl A_a'vIxJ1j 4 La1_aJ A_Jjj£ 4" najl 

jjj £ 1 )') l h jj^h 4 fl^Il*J! | ^3 ojSJjj 4-Jjjajl^JI ^3 S^£]l Ja^jiA ^J! J&Llilui 4(jljJ (jjjJaC. ^Sj 

A n» a (jjo£tjX 3JX (j_A 1.1 a,Ij ^J_*-aj (jt (j^AJ 4 IAjL...i.a Sj_S jjLau IaJ_X IA j^vQUI jAljJail _j/ir\ t 1 

. Lllut ^A > ATi l n La 1 nir a o^£J! La^J ^.li-aj (jj3Ul AXjjodlj 3jj*_i-aj! dili'ilja*')/ lj . ^3c- (J^juuII 

. A_jj^^ A-ajI^aVI (jjt^-V (j£ ^ A_jia^U! cJlilaLj^u]! o3a (j£Jj 
(jjjj^>£]| 1 a$ j^ Vi ■ >1 (jli 4(jl3j£ Ci^jU^sj LaISs a a <_£^.t a ,r-Vq jjjLiL jl 4 aJjjJI a_u«Jj 

Ju^j ,Axj3.1a]I S^£jlj lAlijj_jJaj jl_il]i Jc. diELcJi ^ 4Jlil^£JI Ux a> Ixt (jJajjij] . Aj'ij'qj 3iUl (jl a Si t jaj 

jj_£j 4(jVij *A_j 4 A <_£3J1 4 # (Jj> iifn (j-ai 41 iJaju Ig > A* i J_jJa 4A_3jUa]l ^ilj_^ (jx dil^II 

(jl£-*JI ^3 cIlLa]! 4_jj_Jaj A nii iaJjJaJlj djl^£]l ^ > Ai (jt A_]jIxa ^3 \ a (jf3j .A_iLul5! 

iiaJ jjSli l u 4^jL*-aJ (j£ £_a3 . LaIaJ A_aHi^i (jj£j_uj A ij jjli i\$ ioij Ajjy! (j-AJ SjfilLj A_uij 

(jt (j £aj IjajLi-aJ (jlilll (jtjj£Jlj .Ajjljj]! Jajjji]! ^3 oJ_^ahjA 4^1ijlS ^jjVi OUuJlI^.V 1 

Lajjc A_utUI (j^o ^ Yn >.n jjl j>^j (jjjj^-t (j^j^ (^- <c ^jL-dal! Jc. bUa s^£ijj 1 a$ > j 11 

oJ^lj A_aj3J (jl 4_LuA 4(^jjj|jjaj]! 1 4—al jjjS 1 illj • s . Ij4 klijS tjj 1 A ^ j& 4^iljll ^_3j 4 - UA ia&> n 1 

(jjajLsiillS A_jjIj1jV 1 Jajj_jji]l ^3 JaA taj (jJajLao diAJ A_a^a A_2ljJj aJ^j]1 Aj*J ^jwTnti 4^1jjaVl A_jaj JjtJ 

AjtjJaj-c jX (jj^ji£]VI (jl (^^pa^jjijlj .AjLoIl ^-uasVl ^ic. ^ij (jjjj£]V ^isliil]! 4 .\AyW A jnuj 

(^-Ic- (^Ai ■ >iT) 4 (JLaAV1j J'iij SjAUal! <■. llml UjIjxoC. 

S^j^j (j-o A_jajaSJI I^j-a t-ujju (jl (j^Aj aJIa 4<^1 nil] Lqa (jl-^ (jjojoijll (jt I-1 j .A_jtJj1 

uj^ Aj;^ Qi^ 

jL£Il~A jjjkj iLll k H A_2 j^aI1 1 iIa> ^ ,Ajj^j_ui4 ^JA_k-a3l j /nil A_ijI£a] (J »>j (jjjlj_uJl (jJ 


(^jiA^l^l 4^1 j]jV A t inilLi 4(jilj_ioj! (j-^J . nil aJja_a] 1 diLajl t ^'iVu \j\y> ■'■4 | >|T| (^jll 4^113 <—ajua.j 

.A_i_ui1jjjli jjj^J (jt (j-^J tiA. A l-\\ knjll ,(J_a 1)U jjjj-iA 4^Jj_^. ^Lx]l ^^.3 ^Llaj (jX 

^ jJaj A rn joiljJ jJjj aJ (jxJX (jt (j-S-dJ Ixlj jjX 1j_j (_^3J1 4iljl ..ill (jl_3 4 A_js1£ S^jUIaj ^j_a 3 1 jJai 13] 4 1 a£Aj 

, ljj?>^ -o UxIij (jJajJU (jjjljjoJl (jli t^£j) 1 £jj1£ja] *»_fljj-a]l AjjIjJujlII L_a>Li. »A laJjoAJ cIjV^I*-^ 

(jjjjLjjjall tj_j 4 Aj_iaC> jt 4A_Lcljjj]l Sj ^ ~\V 1 Ax-Loa. Ai_j^a^j 4_2j-*J CjLj 1 Aj3 »1 t^xt ^AjLixLi 

^JaSJ jt A_j1j A-3j3jS AJaXujJ ^Ixit ^3 A_jjJa_j <^331 4^3j^ ^Il-aJl ^3 (jjalj-ujll (jc. Cja jllj AjujVI (j^k^oJall 

(jt (j £a >3 4^LiJa j3^t jjjii > ^>11 ^cjij .^clLl (J£ uii J-laflj ^LaII ^.a-uuS 4»Ja±J c-La jj ii i .<0 ^Iflj . c-1 —a jj n > ^i 
4^l_jia ^>3£t A_aiajj — 4_JjJ — 4-JjJ — ■4-Jj^ lojiail c jxl *JaJ d:\jjJaI j^JI »LaIc. A_j.al.hj La ^auj 

(jLuu! ^Jx Ijjt 4 <jj|j_jJx ^] InA'ill j^Ja-c (J^ 1 ^-t-a (Jjj^ AakjJ -^3] Sj-c J*j oj-c 4 qc.1l>iTiA 


43 ja Sj^ll cJjL aAc. Ujj^li (j'^\ 4?^j^ m 1 -^- Scientific American J Crutchfield j ‘Farmer j ‘Packard ‘ 

jShawC'^An Jj^l ajUS * 
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g-1 jJac.) (. Q 4 Ajjj L£LaJlj 4 dli a! lj 4 jjj d^jj 4A_dtAjIi gjj\ h^aII ^Ijdi mbj .(jdj ^11 

IjQ .^-'^1 '. ^ uiljj IjjjtS jia LcS jj/> k^nll Jasj i Jc. jL$ia.L ax-j a^ a \\ 

jjjJj 4 jj n i ^lll (j_A lAjW Ui j£ Jill cillj] A^jL^aJI dlc-ULVl dldijl ^Jjl dV jI*_a 3I j)A A Lj t a J AXjaA_a 

. l^liLkjj 

o^ALLa]! A-uIj-uitJI (J£ j)A ^aijl Jc. ^ IjjJati .AjjjX LjjljA. (jC. jj'W n dLjJaLJ g-Lalc. jjl£ 
Jc- 4 Jasu u>-aj3 »Aj-JaLJ g-L-LIVl cLa 4 In ■ ■ J jIjj dil£ Lgj\i 4AjdljLLI 

(jL£ U-iljLt i^iVI j)-A Jaiia A m a Lc- j! (J-£jj 4 LjJadaA La jLg^ jjJLi jl j aj . IJadaA \j g )Aa AjjljLkjLI 

■W I^JAjoIA 

A_j£^. ll^-k.kij 133 >^g J jl£j]l (JIja 3! jJb AxLaJI ,A iajill o^J^l ^-3 <-jjlj^Ji jj >.-m (Jfr.mil (j-c 

j-Aj sJIj ^-uijjLkM A_Iii (jU jj -fc a!1 ^Jc- <cj_uJij jj -fc a\\ ^Jc- £_djA]l 1 _jj_i*j £_a 4LuUj 

JJ A_ajJa 4 j» i^U j» x^al ^ i l^ aa>n JljJl jjU 4(j-aUJl g.Llaj_l 4 ^ n mj 1 J Luj .LjAJj Ajj^ ^Jkjfcj 

i r *1 •> JLJj . jjJail g.LdS dLjdLJ *IaIc. Ajaojj La .J dJ^aja ^Aj . jlfrJI 4_jjl^ ^A A )Vq'M ^jj cJ^J »Alaflj 
^llalxjj a.aILc a£*£ j£-uj ^5-ic- aHa. (jj 4 JlL^I (J;11 j-jj ^g-I».a ,li j^\ L_jj!j^j l^jjau 

. lg-Lk!j t — a£jlSj! 

4 ys^j\ L_jj|jaJlj ,jp^l Ia^-A ^_Li-sal 4<-jjlA-I] A_Luij]lj IjKa'ij hjlb ciljiuj ^ Usl i us 

-fit* 

V A £jq£ uj-^j CjUajjjjjVi (j-A a_Juj^. a^1a_a 4^j_^£j 4l^-utaj ^-ic- lJl1]jj ^j-i3 4 Ajjj*JI 

(j-A ajj» l.-i AaIsS J^iIj (ji Uxlal^ul jJs >A jW 'i a Cj\j_jJaljjj| ^LaIc- Aju^j La .uj_j£jj]Ij Lj'^j 

^ \ Lijli iLbL^^j JaAjJi tillj ^j»A AjtiaS Lj^.1 Ijlj . (JjjLLaj 41aLjj£j 

Lajjj 4 4ilLiAj IaA ^AVn *a 4 4_ijjc. A a^^j LoUaj (jt »AjI^J V Ia JJ 4!j£Aj 4 (Jg- \ vjaJJ jLcu 

^AC- (_$«1a IaJJ jJ 4 4_iSUI SL^ (_$Aa J A_k.i i i3 Jljj J 
LpLj IAjax^jj I^a'i Ia^Jjj JafljI3 alSl-fc a! 1 cli!jjk-saVl Ail JjjjS Llkj Ac-Ia^ gUjac-J <-_ijau£l 

d^_a CjLjJalJ! pLaIc- (jl£ lA^Ua^j <■ i\*k (Ja ^-jL AjLjj ^_ij^ <—j3W (3 ^^ x^ali AaJaJlj 

4fi[;j£jJI CjI^J Jc. ijl k CiSjJI Jj . LLIjjjj IJj ^a^il jlJajj 3 jj]I J& J 

juc. dil jL» a JdV A_uflj Ijjj-la A i k ^r> ^Ldc-l ^jLS 4^^-iJalA]! (jjl dLidLL ^ IL^a ^ ^yj a-> 

Lac. jj_jjl^i] JTiaa! 1 3 L ‘-~ 1 ^ LL^l aj v_uSjj SjI&Ij j-Lu LaS AjLa i 

Ln knj 4A jW ia JK l^I J\ 4Ajj_k-u£ jLul ^IddujL du ihjS AjJj«_j J\ 4,litoJ (_jaj . LjIj^uiT. Ljad 

Ahmnll jbuVl OJJ k^-nqll dlj AWi3L . | ^_kJklI jjuJI y ^ ^11 Aj-djC- |^J-A S^dLlA HJ jj1 gJ-A^I 

31 a^ 1 AjUx.! ^Jjj jjl 4(J^V^ ^j 3au x >n 4jJjLaIl Jjc.j .^jjjSj ^IllA jj^J jjl (j^J 4L±d 

dlj-uulL j! gj_AjJ (j ^aJj . LjjUa Ljja. jjj £j rr L knil ^ lr- La jjlaJJ k»i ( ^_ill A m,Vigil 

.^*ayi ^JLJl Ajj^A jilauuu J31 AdaJl dLuLuii 
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j_A ^Ijji ^-L^J ^-2 jl sj_a 3I grVri >nj jl j£AJ 4 *La]I j_ia2 jJjU-udj 4 CjJjJ1j i j-\ nil (J-aIj j-A 

t (.Q£_^| \ nir A^j j^a La^- 2 4■ lUaJLJ ^JjI (J_aJjji 3I j^a Ijpk, j_nSil ^Li&j Jjtojll ^Jj jj_xj AjjJuC. t 4_jjIj_u 43*JI 
X3I ^Jj (jjJU A-jjlj-uiT.j 4^4 - \ jjg. 4_j3\ ^ J A A jSJj iaJi k n \ jlpJ_uiA]l }-*i (ju|j-uul ^Jl (Jj_xJ ApjLp.7if^j 
\ TitA jj (J a£j jl j^A. 4A A^q'i V wa l 'ifl>J La-lic. . 1 g jV- L_j_laull lj_J j ^aj V (Jill 4 A_jaja£]I 4 j'n^j 
jl j^ aj jt . Lg-A^a] ^ *l£3_i jj Jajll LjJjjj J CjUXc. j£. di^pjj ^ jpC-V (J-x2 La£ 44 . n k 

V 4uliijii ^ hirA ^g-2 iUjli 4^1 a] 1 (< Jj j hn LaJuc. j£Jj , 4_jpjc. ujjIa (jS-wi ^-2 4 ^Uaj j£. dj 


liaA (jl UiaJ j-AC- JjJ ,djjX- ^pxuj ji jA (3 acJ AjaLvpJ jA ^Uajj ApjJic. jjlJ JpAJ (jl jjLn. ui 

jJLia ji 4^ \y\ \ aJVia \ lala*. a! jl jj La JS! ji j£i Jai]l LiajuI 131 4 In All! jg J) > n (JAj ?4_j 3L^, j& 

4Apjij k»»ll jj£j 4 Jl* a! 1 IjpJj * (JjjJtA ji (Jilal A fuuiU 4^lj]i J 4 j! 4 4_ll£j A ImlVij IpLlpC-ij LjjijjJaC- 

jl£j 4 fl s i 13 ] V! A_pijJuC. du]jj]l jJ-Lj' 4 JjalL JAjli JjjJ (jc- .^aLj!a]| jij ^ 4^iljJI 
mji iilpii ^^p-caxJi Sjjj_a Cjilj XiijU a ^JaVi 0 \ (jSlaj 4(j£]j 'Laj13^ ^ IjjxuL^. 

.Ui A jxiullj ajjLi’i a A A^-a Ajjj l^y-A ( Jj»jLn..n <aLjJ \^. 5;JijaA AjlaJ^j 4^'*n*wl 

.U V V 1 r ^ ^ ^ l5^1 ^ ^Ljaaii Qa a jtnjL^£ djlpjA (Jjaluu Ujl ^uajaaj] 

ttVu mim juJuc 4 A 1 kkilmH eiA S^C-li 4 i l'i ^jl 4 LlJjL^ 1 A.j a 4^-Ialuij ^ I3lj ?gr j> >>1 jt S;LujI 

Lajj ?Ljjjiu \ p a 1 L» a'i J IjA ^ '»»j (Ja . cJ^- dixiulj *X^-) A_ij|pic- A_ijl'n a! 1 ^jl 

^jl a 1 4 L>ql L-fll 1 <-~i Jj ^p|jj 4 cij\j-iJalj^]j VXa c L^ill LijLla ^j] . Ija ?^IS3 (_Lojj-a]I 

^I aImImJ I Jp A ilk.i i ijja a^aj! 013 4^jUjIS tilljA Vajjj ,^ i a 11 (jA SjLiVl *3 a ^iaj 

.71 3 Apjlpj XII (j±l Apjlill ^lallAjI ^ t ti]LA lJij]1a]| ^ utaH (Ja lpix«a_p 

ji LaLu AJJIjIa A_j^aj A xlaa] 4 a Vill Lajj ajJja - La^. Lplj-uiT- La2j oj n» ~) Laj 71 ^Lijl (jj_j 4_flXLkVl (j] 
:a_Lj_iaj a_Aaxj lpp.Ljj (j ^ aj 71 (jl jA — ^jpjjjjJi di]j3 jJXa-ii j_A \ f\y\S>Mr~Q La£ (j-ILj diLjjjjjpiJl 
A_iAjjl_p. ^J] 7E J (^gj >»y]l ^^_2 A_ulpj XJ1 4 IjLaj1xa) 1 t >i (J-Saj ,lAjia2 ^^Jc- Sj-jL ^ a ,-tj knq“i 

4^ 4 A 4 V 4^ 4° it 4 V 4 Y 4 ^ AplLlJi L>ir kj^AJ 4 A_£jIaa A-LjIaJj »,a3jJI 0 aLjjj ^^J] j;\ 4A_aS^_a 

...^Y^Y^YIY^Y^Y^Y aJLiIa]! L>». y> j^Aj Ia£ 4 (L5 jjx«L^. ^aLjj j\ j_pli Jj ... ^ Y 4 4 } * 

^-aLua (Jl a\*% 1 ^ILa ...) M o 1 ^ t 1 1 \ tJjjil jAj CjLaLpj IpjjJj LaISj! LiJa&i Aji (jpj3ai] 

,(J]pa.VL) ojJ_p (_g3Jl ^SjJI 7T\ t^Tjg] A_ajjia Jpj jJ 4 ^Lc* A_Sbjj 4(j^Jj .Jal*_iJajXl (Jjll ^2j A_aLpi ^j» l^iII 
(jj^j 7T >Ap3_pJi ^tAl-ppIlj ...Y*L*LV , ^''Ig ,, L^ ^ ^ }U\ Ai-j-ujj 4 _jj_ujI^ lpj^aj_uj _y* »<^iV 1 A_iAjj|^^llj 

(J£ * A mV) ^SjJi QA (JjJai jj^j JlljjjaC. ^2j ^tAlppJij . Lpuaj 7Z (JA V La Jj JJtJ-^i 

. jiA^l (j-aliJl A ki^ij jA LjjIjjjoC. Lo2j (jj 4^pJ ^ It a jj . Igjtplaj ^a! Jj AiLjaj Jj3a p2j 
diLaJai-a Jp_kJajj 4 j \ Li jj ^71 (j-A jjjtoj J^l j j£j ji 4 - JA-j ApjJaiC. AJxhIui jj (JJ1I j^AJ 4 Jjt-aJi 
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c_ij-aVI CjIj > aLjJI ^aJlc. L_ajx- i^iiljjl .^-Jaliluji JjS^i 
(—fljjjdBI I JA J ^j-c ^&jJI ^5^") •^■ c J- Ui ^ AJj^j t a (_£d]l _j > .-n^V I ^jjxul^JI cJ>^ 4 -ji-J “A-Sj-^ajJ ^£jll JjtoJ 

CjL-ojI*- 6 ^_1c. ^jp^C) 4 -ulj.ui»JI djL-ajJaxa]l ^jLi , 1 j3j L-iJ^C. ^ l*i n > nV IjSjjj <j1 VJ 4o^jj£ ^jJaJ Li lhJa ^ lQ ^ 

Uilc. ^ajL*JJ tJju LuS La£ 4Aj-ajjl_^j| cliLajIx^BI aJA (jl .^J_laB AauJal^JI i^Bj ^j^s - CA*" 1 juSlj - 

^Jc- (j;j "i^") ^LLaB ^ L >»-^ ) ,^_BI (J\ aj^Vi aJ_ia_dl OL-ajiala]l jjj (Jj_3j ^_BI 4Q^jL_jaJ djL-ajIx^oJI 4_jjJaj £_a 

(,^UaB ^da^J V ^]\ tiUa ji&5 diLajlst* 

(J ' ~-'J J 11 ll 4 -LIs 4 (JL^i AjL) 4 J)^>iBI dul£ Idl U jA (jli 4^ J jp..' U-4JJAJ r -j ■ ^ 

(j-a diLi]a*-<JI LlxujJ Idlj ? iBI 4 j^g (j-a jj laJ j^BI ^LijVI Aluiiui Lit >*Vi <j1 ^jJaJjaU (_£j>a ^1 ^gjj l \JA ^J 
4 B Lojlj ^I^j ^ 0— ) (j-4 ^LfljVi a;j i A >>>lj ^dLoBI ;j >>*) *. QuiVun UjU 44-iJaaj 4_ix3 

lla_) j^k i ill Aijq >.<~ia J] *j-all ^liaj <3 JLBLij 4 4-oeLLa J^_a (jli^aJt .1 I—a^JL V * — ) 1 (j-oj 

Ljj^ u-^s 41 ^ i a U u-BVi Idlj .AjaLjJa] diLajLca c_.N <. k ^_a LajIj uj^j * >] ~ ^ ^ 

4 L I L n ' fS I Q > lAAixUuijj L A ^ 1 l m! l ill ! 1 -vt \ ^J\ f^'L'tLn‘l L *1 >^ j LdAiCj L fl » A 1 L ill L n^ l U 

(jc- A ^ CiLa|^jl ij\ ^ AAlij L$ CjUali_jJajl tilLiA -^LuU ^j] \jA (j^j 

(Jj£_joij A^i^iixuj i>uj (3^ LjIaj tiiifriujj I c_a^ji {Jj^ l ^ '(Jd^ 1 u -6 cjI^i ij™) Ujj 

oJ_^ ^j-^j‘‘iViIj .V * ^Lfljtj ^ ^ O i—.0 i—Sj^- 

u!uSj 3^ AJLal^ LaLoj 4Vl aIai 1 1 — u *~ 1 * •* ^ >'*i Oj-aLj 

(JuLiJa jji ^A.~‘i . nj l lij ,CliLaUaajVi odA <■ a k^n^i ji 4 j^jBI A jfLa (Jjlaujj .‘A n» 4 j'lVi CjLc-ILs 

LcjIj O^J '3^-^ UJ J ( — J L2al*jJajV 1 aJA -jc. djA i'i 4djSjII a 4 .‘A-ixIil 

, JjliJ 3^' ^ w tjJ JaiS 4J^1 ojj fl La (j! ^ 

J L>^S V •A-j^ ‘djjjl Jiia . 1 ^jLiVi d>^j V jj^aj Lqt.^-1 4U» <1^4 

^Bla jjJjjj LLiia jJj (jl ^d-a dl3j^ ^LaL^ o|^al (jl ^j-a (J-* L a&j 

jjj^j 'A-jlJ (j-A LaSj 0 ^ <n - l A^ l)\ LS"^ 3^~‘ 1 “U (j^-* 3 J-$-^ 4 (j.n^yll "*J_JjL 

V J_^. ^1\ Id^. Laxac. dlLiA J t h'i J LB jj->J LjJuc. 4<-JjjojIa. jj^a Lpjj 3 *-^^ (jL^ Id] .UjIjjoiC. 

C±jIS S^)ALla]l (jl di n') (j5 li*Ja!Lujl Idlj . ^-Blj-jaJtS Ldb LB j. 1 n m ^Uaj j-Aj t'A-Sjlij ^j \ 4_*-a ^jLn lh'i 

^J] Jj} 1 ‘i dlLlA . (^Jj'S 1 .aa cBJd ^ 1 ~S d^J . ^jc. ^ l ij IjJj.W 1 ^1 1 n l ^jl Uni di .*1 ’in. 4 ‘A-jjlj^uif^ 

Ijjt *—ijju d)J^ 4 4 ** I '*> jll ‘A-L-alj-aJ ^jxaj£^a d)J^ |j£Aj .5LjLi-A UaLtdajl (3*^ L^ Idl La Jj£Ij31j i— flj*j <_j \ 

. A J Ixa La dlljA jjl£ Id] La 


44 cIm c^-^ 1 -^ 1 cL-^I 3 Jj-=*- cU*J jjj- Searching for Certainty C John casti c^j 

"Randomness in Arithmetic," Scientific AmericanChaitin s-^ L^l j-hji. A 1 AA jj_^i <Chaitm information. 
Randomness. And Incompleteness j A^D ,I ^Algorithmic Theory . ^ AV c 

45 :"-^jL ^ c> uJ 5 cLt^ si jJ ^1”- Searching for Certainty B Casi. 
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j-C* cIja ill jiLj J Ijj ^WI1 ljLal9 . cljL_iCaLJ g^Lalc-j jjj-alLaB AxmiBIj lajfl f-$- A j'J *' 1 _aLLiS^ jl 

(JS k»‘ij~p.lA— jjBI ^ g-j k^nll jJLlac 4_£^~Cj1 jLi*a 11 j a~\ ‘i j ? A Ln u) jjjlj—S j_C. idjUali Cajl 

jl 4-SJ^IaJi L^-alaijj iCl:LLajr_AjL j.1 ^ ‘i La jjj£ jLBj . Jj£ jJJj 4(jA_ftAjlIaB ^jJj-iBl CHb I CjUal*jJajl 
Lag-a ia^ixu ^Bai . .n La-a 1,1 Jtoj jL£' 4_laLuUJ jl Jlj-JiT. l-Vill .A ilajH m a 4_laLuu j£. LLc- jjm.L 4 uBJj 

jl 4^mj jl 40j3 j-a 4_jj 1 l^ yjll otjLiyi C£i\£ g- Ijjojj fLujjJ J Ifl » l W\ jBl c _ ntnljaJI oj^La dul£ 


»IgJaauCa] Ljj9 JjJa. JajB J jjjji£ jj£j JIa ijjl cj^au jl Luji t 4i£*a 
j^a Ji^l LBj^ «LBlj.j'i»Jl c^al uyfil Jj J i LLla ja^I 4£j&lj]l ^9 4 j^j tdilj t^»Lji ^ILc- jiaj j* 

^lljl j^a LjjI^j V LBLja j^a 4 4 jj!j_uiC. A j5iV\ll (j£ 4 ( a_3_A jjc 1^. (JjI . h g. I n'i > >iL ,^UaBl 

Cm 4 4 _ijJ. flic. ^9 4 !jl£Aj .-LI* t^i'iLU LLl9 j-ic- 4 j > stR] 1 l^iLmjL 4 ^^-Aj »1cJ jj^jj V 

(jjjl^il JJ£■ jL£ Ijj La CjLu] Jl j£jj J ^Jaa >>n V dim. jfBj 4 Ajj1jjoiC j_^£j 1 j j ~> Iji jBl ^liJjiVl -a 

^1 L-iljdr. 

-Lajiala 4_j (jl Cjjj£ cliLuCaL^Il ^Jl& diijl J^9 .iiUj (j^a ^ac-t JJ (jl jJlu 

tJuui Jm. jLiCu . \ jt > ^1 CjLu] jS-aj V CjLjLu t4_i9l£ ojjJ CjIj AmJaLj 

j£-aJ V LJ1 L-iLutaJ! Jjm. » >>>J jl g^j-aJI jjLn t»j CjLjLnl] Li^llLa V La9j tClL^b jl j-^-ial Lj-ia. 

jjJaalj ^4 jl 4m_*-a CjLuV tdljA ClLuuIj . In jjtjI 4J|jJ^L 4_a^9 j^AJ V 4 {^l — . 

4 Jll jJj , | ^j|j_ijaC. (—jLmJI jLuj jj Jjljs-a ILa 4 jLxu LaSj .4_jJflj 4_*Ja9 ( — O^j jJi 4_lst5 j ^ aj La 

"»Aa n-nll jij&VL Ljajl j£Jj 4^a£]l I^Kjaj Ja99 (j^u] JjiJl CjaL A^j\" 
1-jlm.l 1 _Ca djUali—iJajV|j J *La j-H> djUali—iJajl cjLujj£i L I|j S^aLLail 

^ 4_il h^LL j! Lxialujl 4 j^><c-li ^^9 ^ oJj^j^a CIimu] (CjUaLuJajl (JmLj Llm.1 j^J .<;ij|jjaiC. 

^^Jc- ^Lkji\ 4 .iLa nil jj-B) Ia_mjIj Li^ 4U^j mi IcIaj L§^s 1 w ij ,^-Cli CjiljJI cj^)_aII 

j_A jj-ijLujI Ajuj mil j^BLj diUUaLI (CLL iljc-l m3 C1 l9jI! <iUj J_1 a LjjL 4 Ij^Aj .LljlsUaJ 

jlS jl U.UJ 4 j! lb 1j_i 4 1 j^B^ ^] uj^V) jl j^j j^ ^LB L-vll elil^A 

j—Caj-a jl ^1 ^Ll j k^r^Vij 4(-li±xu]l ^Lil _>J^I ^r> i j jj-Bi jl jcrnLuCj j_laB! \ ’) jl j-^J 

4CjLiim. (J£jC AajILL 4_jjaj JjlaJI jUL idLojSl CjLaLm. LaJuc. ?La l^jb (jajLaJ j-aflB 

. \ \ t n^fc > si a L§J jlj A^JV I jl Jjlmj L$jt£ 4 A j'S * a~*1j \ 4 4_iujjA]a JijiaJ l^j\i 

A y A ^Laic.1 jl ^^Ujl t— jl£ J-a^£ A L>j ..-,) jj-^J jl j ^ aj~ 4_i9 CjL SLx a l^J-a_ujj — L jLI^I IjjUaLt-iJajl jl 

JJjj djlj PJ-B1 (J-aA. 1 jj 4_jl ^flLlxu ^3 CjjAaJI jjmxJl ^“LbI ^jx-sajj ,5ji.u;a lim 

.fiLa-uBI ^_a ^C- \ Vn > n 4jli 4tiBjJ Lfl9j AjLa. Ljml jjj Lj-9 .4_fljjJa jc. LjjLaj Lm.jj g-Lu&Vl 1 —flj Wjji 

, * 35 

limuj^a Jl dix-ajjj cJajo jl 4 AjjojLa jjLj 4 4 _£ajj 


4(S - "God not only plays dice in quantum mechanics"♦ a^ Bl : 

47 L* <^3La=Bl 4j5lj4di ajjSjII cjIjjjIj cjLuljJl j- Richard Hermstein .cjUnm^ll ^ 
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(Jiujl (j >a3l diljjjLaJ ^ ILia ^_3j .^jijl^-ijj ^Jc. jj\ ><-*!-> (jl JjU ti 1 >» A£.IaA. *LjaC.I ^ j )3J 

AjuaI^ ^_3 o^ix aII oj^^Vi dlAJ jjJj ^b 4^xu^a^jj ^-3 4 jjL^bjj ^_3 A A^ixftJl J^g-a-A ^Jj Jjl£u 

1 J-Ax ) (jx-L 4 tilj-uaJU ^-Ic. di_u ^1 4 A jjjj A_jaIa_a ^-Aj 4(jLb A-iLfllui^l AbabjJjj jAjli {jSijlj - 

(jjjjJ ^-2 A .Jaa^Ui CjLujjjjJl j-£j-o <^L) CjuA^jj fJ-^J j-ojli . tilj-uiJJ ^-2 jVnli A_C.lij (Ja^JI (jX- 

(jl£ La]j jAUaJI ^^2 AjjljAyc- ^1«J1 jl o J fl aiA t—a\ j^£g■ .)V (JjjjaVI 

^gJc. jdl" 4^ inn<i J^iL A-jjau *LgjJ ( ^Jc; Jj A_jli 4 A ^ \ >.jU j a^ j Ijb Laj3 (JajJI (j-A (jj t^aSU 

" »^iLuJI (j^ajc-V ^cjlbill aL& ^1 Vurtj (jL jgjlal! 

4^111^ ^^2 j_m]i A^j-au il£_jjj IaJjc- 4 ‘HW <j»A c-Laj!VI JjLSbJj jaj1-3 LL^L (JLa 4 1 ^ ^ ^Lc- 
(jl (jjj j» J ^U-tajSV! pLaIc ^ ha a (jj .A_i]LJI (jlj-uiu S^iat a! 1 A AhiVl (JjIaj ^ Ia£j!jI<j_a ^l^AJxul <JaI Jc 
<J-alj*j IjjjLj (jjLII 4(jjjul_Jlj (jbbLLoj >C5 jIj LjJI ^ JoaII g.1 i^^Vl c-LaIc. A ^a ..,j La A-i-sajjj]) 

A^j_xu Cbj-lxcal iili . 1 nj t jjIja. 4 - a Aau] jl Ijl^l jjA IjjSLjaJ .23j o22*ja L a >hj (jjic.liaj 4 Aj'qhiA Vj A jqh ia 

<-jJlc ^3 jJ_u Laa ^ig >»11 jjljoj laxfcj jjt J_aL^_a 3I A_jli 4^^.LaA (JSjjjJ jjjJj La 

CjjjLijjj 4 <^jjja j-j&j spli a Lij mill A_m a\]\ CjLIajIjjII oLa (j-SIj .^L uSc, j> uJl ^jt Ljj^sj 

. A_xJa2 dil aajS A Iflj. a a |^j_a A_j-^j^jjl CjLj^j ^jj (Jlflj 4^l& Aa_jjj A jfll^ IAjaju A^jxjJs 

^■^j-ijj V (j£3j jl-AJ QC- Lia_j 4(_^)^.1 j jl A_fljjJaj Lul^J A.A-k.tjjjj Aj t^iUil A_L..,-il ^jIxjjjV 1 >» ^j£.aj 

Laj 1 } m k>i Aj^j]| 2 ■» Loll 4_jaaij oj^j] <LLmJ1 CjIjjujj]! jjc jV! Xsu uiaIL j Vn >11 CjLs^uII 2 

jLul^ Iaaa kyn*i (jj£jjjj 4<1 jpja CjljLil tilLiA CuL jJ A_j1 . L^J JLiJI JajLwJI (jj^j wj 

j^AiIl ILa (JjjLI) (Ja 1^ La^LLixy 4 Ajakj ^lijjl Ji^lj Lc.^j1a daLk^j AjLL C±jI^ 

^jj_2 4&jl Vill A_rvLUa_yxaVI A_ii]| > j*— yJ1 ^j-2 oV! <*jL-A_^LtA!! \j L-a j«i-iL mJI (jjj^ --jj 

.^3jxL! (JjLcjIxaII 

uij V 4 jl : JjAiB A_j^lai]| .CjLAjLtAl] LaIaj VLt2 LLciLtA ^JjjxLl (jj^J 4 A \T\aW sLa ^ 

Ci2^a ^^>c. (jI*J (jl iilxuj ^Jc- Ciil£ IjJ i JLacVI A_xj\oa (^Jjia j>A .Ij^unj jjl jL 

(jxLill jpi U_^J 4^UjLj 4 A Cix-calAl JLi (jl (j^a JlS^Cn (jl j>^-AJ A_j\2 4 JjJLi. Jiac- jl JLulII 

. jjuoJ! ^ clluiSsul ^A\ CjIajL^aI! ^^Ic. p Lu ijC-Lj Ijjlijj! J2 (LjLL-a (jA JjJail CjLL-sa 

|jj A_jV .A ^ l ^i l^jL lj2 *1 k^nj Vi 4— 1AJ (^jxl^]l ^ a (jl jjfc 4L_jjjC. (jjAt^iA ^jjj).uiirJi aj \ AjjJaj (^2j 

^J2 > \ ^ t A*y (^C- Laj\2 ^A^a. 1 (jj^J (jl 4 * \-y\ jb^jc. 4 ^-uJl jjuoj A^IaaJI CjL^jIxaII diua^jt 'll 

A_LaJL (jj_oJ! ^ V» L-ilibll A_3 jIa_a (j_A (jjJajlj jl (jjLx (JLacI (^jxjjj-A (j»A CjLujIj^JI j^A A ja£ A_j| ^ Iaj 
( jj_uJ! (j^J »A_JIa] 1 A_ijLAi ^2 CjUalstjJajl 4_flLou£i aJjIa_a j^A {j £I 4plA^Jlj 

LjJbC- - LgJ ±z>\j J£ A_2^a A CjLa_A*-^^ Lh 4 4_aLLa£l A jjJb 3 ^^ ^LiA (jl^ ljl — L aLu AjUi 

.AjjIj^oC- Ljajl 4^lllj^)]l (jl (jJajJil 4^jJ^lj > A j£ a a j>A & JjJa a Aja£ (jj^J (jl (j^-cJ 
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4_i]LJ! Aj j\ l^ aj^V 1 4(jj3j^)3LA]l (jjjljj-a V1 4 (jjVnall a (jjjjJj (jjA. ^ 

diljljjjj ^JJ (jj.a» Vi (jJ-^1 (jjac.LuaVl (jaJ^lallS jlg^L jlxxuVl dlUiflJ (jj^j^l 4 4_iLij ^Jjli-a (j£- 

Ajjl 1 .AflV 1 ^Ij^VIj dilSj-jjoll 4 j_ujLujV 1 (jl .JaLajVl *—flJtjJal (jC- 1*WJ 4 .‘Ijy j ^ ^ 'i (j-a ojjJaxa ^yc. 

^-ua! 1 _j3j*J Vl Q^LjaiJ (jjC-Aj La£ 4 jjjj VTill s-V^J <J-uu)Ij 4 jl >aj Jj^-a 

(jl JjLau 4_il ^ ^ lj^ C-il J »t.ki31 ( ^_3 ^ mVl di\ -k^hjLi ^_uajj ^ J_jI Li AII ui li33 4 ASj_jJ«]| 

4—Uj (JjA 4jjLajI**aI! 4 juj j£ (j! La£ LaLaJj , Lajjj 4jj>*j-a 4 ng£ 4^JI*I1 (j£- I^WJ 4.k.nflj ^Jc- (Jffiuj 

^Lsjl jLjj ( _ 5 -3 A 1a iJala 4 A-ijjjjjllj 4_wj*a£il 4 L£ujKj.aIl (jjjljJ Lajjj 4 j;> nil 4 j*La *LLj nil 

<^-3 (jki*S* 1 j . }j\ (Jj-^. Aa_ujLaJI 4jjL-ajLtAll (jl_J (jj.1 £ix J Ia£a ^a^jj-3 4 4jjlajj_ua]i <J-£ <j-A ^C-Sl. iuU 

- /j l m II L jj£ j 1 jjj lj j^ J-V L nH kI-N.**1 La (j£j - <**<! iVq*iI I 

^ . n V /li , 4 jj_iou 11 4 JtJjJall 4 Ln > ni CiA.mlA.'T \\ (jj^j (jl jj A Aj A k <-Tjjfr.il 1 pIjjla. L&ljJ ill (JIS-ujV I » j (jl 

4 l_^jj£j AjiAjIt S;j n-rll ^43 • ° * (jji £-ijjj j £ * (jjJ la^ g”) L-al3 4 Ajj_ki1 4_ik.j*a£ 4. \A jJju J 
ijli 4° * jjlj-uI! lili .Jalaj ^ * ^lajjb 4_3jc. 4j >jajlj 4 Vq kk; ^j£. Jjjj 4_ila\_lxd oj^£ jjlj-JI (jj-^J 

4 a s ,~*k i k nj 4 4^113 ^JJ (j k SjLujJ ajjjjjtj jjl ) 

, i ^njSU (JjqVn .SLi JJ ^A^jIj3 

^_3 j^- jj]l j iC-V 1 j \r. 41 \ ^ JJ l ^^II 4^1 3 jS g. La—ml (J ■ci'-fc"*) OLcj-oa-c VI j-s ^_k.njV I 4 <_£j_Jj 

(jJax-JI A^^jS 4^jJ^aJI 4 4jj^iili 4 _j|j 4ojjJ_a]I Sjj>tI1 4 ^jjql^Ilj JjS-ujj I^gjl^UaJ 

^Liic-VI 4_Ul^ 4<jjjlal 4_ic-j^ (j^iJa 4^jlj]3^!j JOjjIJ La <j;jj 4jl ^ic- 

(jl m.ali j > j-A 4tiLiA.I fdjLsj^ jl ^j£L-a OLaVcc. jl 44_jjl£jl Aa-L2k_i-ka CjUal ir jJaaVl oj-& (J-^3 .lAJ-jj 
S^j_i3 \ v J ■''\Vir> 4^-^II jl ^ i»j 1 n» .a 1 Li^'i ^jlj jj-uai liLfl ,4_ajju 

7T ^ krnj JjJlic. 4 jlaj&Vl j-Jojl lj] .(jjjJoJl 4iL^Hl &jLwVI J] (j^lill (j-a La 4.nVLnui; 

.pLujVI ^.Jj ^a^joiVl ^UjjI Aj&jIa c-LiL^I ^3kjJ (jjjU]| (j-a djlclA^. (jj!>^ :4jj|jl] 4 Lii^ oc-^ij 

?(jjL^I J^i Uy 4 j4Aj ]j_^. 4jjl^a JaL-ajl cjLouSV 1jLa*-a LuJaLj Vu-l^J cj-aII ml jJ ILL-a 4j>£]j 
(j£-aV 4 4illj ^_k-tfa jl V ( ->,g knSU \jybUa Auljuntil Cjlaj-a!i]l ,-k^^j (jl 4 _jj jc> 4_jLL^J (j^-aj (Ja 4(J\j-a]l (Jjjjoj ^^1*3 
Sjilj jL-ajlj Ai^aLAll jLwajl (J-j3 pLuC-VI SJj) Juis (j-a 4jjJaL_)il 4 lA'iIl 4lii£*ajlj .IajUujxdIj CjLajLtAll jl^jl 

.A^sj£j\ 

A-ujC’ 4_j31j^ (^julj-wll _jl n^kV LSjJa Liixu 4_c. La^. dii jasi i ^pLuljj 

djl uiItII ojjk (J° ‘ ^ ^L a I t JI 4 ( '£-*JaLa]t ^') >a3i djLmjLu ^Jc-j Q-a 

>4j L*ni^ui f ^ Ajjlj) T- 4uj 4 ‘ f q » m ^3 ^buV 'j ^ ' 1 n j >1. ^ i ^ 1 .Vt~- axj 


j ^ diL.jkJl JLL JUi ,JUa, jl ijSk dAiljj- A Random Walk Down Wall Street -! Burton Malkiel . 

t-ij^l ji>tl ‘lS^I 4JSaI j a^. cjjji (Pll aJjaaII tiiLijkjll (AA^jPhilip Anderson j ‘Kenneth Arrow j ‘ 

David Pines ^ The Economy as an Evolving Complex System 0 -* ttljll cU=ill D^>l jEtl j .Searching for Certainty -! 
Casi. 

^ ~' .^ 'j \\ i ^ ^rj J j ~ .r ^ X \ i — A. A jj C/A A i a j jl a ) <ot l i * _A ‘ ^JAAaA 3 f j *' 1 1 L j A j . — 1 1 il-^ J a m ^" — ^ f k i n 
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4 1&J au t«i A dajl (illiA Jaj Lcjla 4^rj-> d]l j-c jJaij jl <j-cll ^Ualuii jlj .^JaJjaU A V dV^l*-* 

. dUd*_xdj U ^dx 4(JaV^ ^Jc- 4,^JaxJ 4_jj!jA. 

jjj-cTl m a 11 j-c jd^Ldt jl£ Ijlj . ‘A.jJoJk. V d'j (Jglj-uiVl (J j ^-cj dL jl aI&^U dbj-J-a 

:j;L^j| L-lXi,nj (jl j£-cj ^dl jli 4 dijj-c jIxxjjIj ijx-m-di ^ 3 -mV 1 jLcd j-c ^jjaJI jjjJauij jjjin-riN 

.*!» ..-V) 14jiad^U jdl jl>^a ^Aj 44jt^b^ A-jJjL^i Clijjjjlj] Ldjl jla-uiVij .AjjIJjjVI Jajjjjali 4_idxaA 

Lijl£ Ij-ftj * jjjLwdl j-c Jj)-cJl ^ ^jl djd 6 J-dl djxxJ 4(jxljll j-c l^jjLdj 

4likj^ j.'‘ 7r )>nj ^>aJI :Cjjx^JI ^>d-c j-c Lj^fl jlj£k ^3 djx-aJI JaiW ^dj 

,4djJ-c A V 4djx-a JJ djx-aJI ^>d-c 1*31J ^Jc-I djx-aJl ^Jx-aJj . LI^aI) ju Jjj jlll 

iA jlij jc-l£j_jjj 4_x-cd j-c jldid, djk 4 jl jydJflVl Lcjlc- <■ fl JS£1 4^_dLcI! jjdl dLmjLj jdljl ^_3 
jl*_ixl dLiIa*-C CJ-jC. C_jjd ^lc bljJj 4^Ulu> J_,$_*-Cj j_dj£lxj 4_*-cd jj_> 4_j3j £jj jjJ! 4(jjjL>ji 

jdj-c j^l j-c J^x-di jl iij 4dlj dbjJlj 4 ^pLaIc ^ a"i->^ Lcjuc 4 ^ ^ AV ^1»c ^^ia .d-ajjjl! 
dj\£-c! 4jjldjj j-cjLa ^ j a j-<u 4 ju3 d-dl j-c jj-c. (jiaLi "4 \ a Lx a bj 1 V>.c LoUij a k . j! t^aVT ^^->.>1 

(JJj 4^1 Ua (jl£ j>^j 4^'lajVi jJj-c *_a! JjjSI ^ IjuI Ij n i» j .A Aunu cljlclijj 

. (jxi jlAJ V 4(JaV^ (^ic- 4<1jL^a]! (jl 

1 )') 1 n (jxlj—x 4 _C.LcAj dLiljjll ^jjjjxa ^jj t"i n ill 4>*> . n 4 -^Lix , ^ > jx 4_1j W SjjxLuj 4 j >*> >11 A^jjx SjV^Jj 

(JU-uJ j 11 >11 A jl. -V ^ MW ntj]-v ^l.W ^ . nl 1 A^j-JkJl 4 jC-1£j_jo)J ^a'LLUx | ^3 (jjJ All l n aI 1 4_iA^)XUj . JJJ-^ 

jjl Ljl \Jtojfl .‘U-ajjj]l (jjxu (j-c i>j~> >^i Jil ‘Ola jlfljC-iU Jj\£;iJj 4” n-h 4^1^*]! cjjx^a 

dil ,»j U 4(jj-l) J.T— t.n 4 jVjJ-II JT—k.ii 4 c * * JJHU ‘ 11 4 ^jj-^. ji-lJ ^&U—i-a]l 0340^3i dji-OA 


Jail!]! ^_jxj bj - ^ 4 j>£-cj I 4 JU J£j .4_*-cajjj]l dibb^-J dLjldcj 

JaUx-cJI e^Lft Jx-ajjj jbuV I <LljJa c_jjlj^. tilliA d_il£ .jIajVI JJju-o ^^a LiJjC. ildx ^ 1 t»j 

4_ijj] 1 -^- bbjb^ l£j-^ Jaldl tilLiA (jj^j (jl (jiUL jjldijj j-cjli O^J ‘^-c-jb -4 

dK}jgJi ddul da >^£.1 lla >«oV1 (j-c halide dillx-salj ^a^li-cjl ^ Ldlj Ig (jdcj - <j-cajjJ 1 ^bf^- 

.'l c ^ .JaLdS/l (j-aJU j JJ-cj (i> ^_a SybLc L^jl dUji k sx* W A lad xaJj jc-uull gc-cb-^b 4 4_ifj-xaj»jl 

’djbj^l ddcjjijkJI 1 ' ^IddujV La jL 4(jaLjd-c 4_*-cd (i ^_a c_jj_ujdJl ^ILc. 4 JJV 5 A (jjA. (jxjJ-J 4 ( ^ilV) >» 

jj_ld! ^Jjdc (j-c jj-dis-c 4 pL-dxJl ^jdj - jl_d^U A \ n/tllj IjJix-a 1 ^ d jjfduj d\ >>-cjj jjjJdj 

\ k j 1 ^ k >it J Jda (jjaaldJl (, 5 -^ bddj (—Jjxxldl jJ-^J (Jxx^-uJ Lljlj-ixC. bjja ^°b^ (^ ^xajj 4 ^jjjjl-lll 

dldaa-c (^d. djbj^i ddcjjljdl j-c luia. jlJaj .4—c^dl jdjV Sjd (J_dal c_!j_ujld! J 1 ^ 

4 jjdl dLdjj A sift kiiljj .^j_lli]I ‘Adldcj (-jja^ <—fl'l (^-Ic. Sjdli b k>i» ) jjlajjx Lcjjj jjxull 

j£. (J^ *(j- 6 ^ L-c 4 \ kd ; jjj^ \r> kki -^3 4_j Ij aW jdl ^ 1-kll 1 q'^j jl Jjl *vnj j-cjLa (J-cb 

4 AjjI krn^j LcUjI d-dj ‘Lidij l&la < ^-A\ JaLcjVl dul£ |jli . (j-aLd! ^jlxad <3^t-c]l <ajU-cj ^ —- .... ; jdl 

xdi dji 4d&b^ j-« Lc jj-cj »dflj31 j-» A ?nj k nj <jd ^3 Jda <-j|jx-a ^Jc- jUjdxkj Lc^jji 
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.A 4_xJajVl aXA j\ vL^Lc. i ljfl_iau£j (jl *LZjLaa djj x ^aJ (jjj ^ a (jJ^^V £-9jd (jl (j ^ Aj 

*LLjj LaJjc. 4 _JLa AaIxmI jjlxui ej-dl cJ (jl (j^ aj 4-aJajl <—t 'u-n^'i > nj 4 j mil 4_ii\£-cj adsL 

(_£Xa ^Jc. Ia.Lj 1 jJjj (jl (j£-aJ 4 jV*fc ^JLojj jj jpi iSjfl _^!iSlj Cj L»je oLL^JI ^1 

.Liu hVlIa ^Jc. j)jA Vq 1 a ^Ajjj jjJajj (jl ^jJaixuJ L^ LI La _jA (jhpoJl 4^-ajls (jlflj . (j^ C-jJxal jl 

^ ’Oi-Uj (_£Xa (jL£ La^-aj »4jjlj^j*aJI jjii J LgJ jXLa ^UajJI j>A Ljj 2^J (j] <jA? 

U-flUij£lj 4j|)Sdl jX*jj (JjLIi ^ jn^j 5UI (j-a LajIj tilLlA jjj£j ■ >1 4jJi dj[;UuL?l JaauJa 

■ 1‘^AA ^£aj 31 j>A ji&]i (jj£j cfi 4jjljJa*Jl £_Aj .jLuVI (Jjlt >1 4-jjLa. 

^Uaj (Sj£&2l eXA ^-Ic- «^>ajj 4x*3lj JaLajl ijl wij£V liTyLujL Jjjj <_£Xli 4<Ji*J! <JjAi La p^joi 

(jlj-ii.1 4^-aljjl ^^-9 4 j) ^ A j V (jl£ lit La <Jlj_ui 4 .\\ \k ° : nV)£j j-ajLa£ 4 pLa 1*J! (j^> • » <J_*-<ajj X9j .^^-uaLuil 
(jl (j£-aj :Lul$j UaU Xajl lik Li£, LJ u-fljju (jl (jj ^-ilaLuij V 4 j 1 (jjjXi ^jJal ''^aja^I 4_aj1jLjLI 

(jl jXlJ ?4l t rlLXA 4_iAj*a£]l (jl U-fljJU (jl ^ jLTi m’l IjJ 4 i f\°l . UjL-^J&i 4 - AAJ CjljLj tilLiA (jj£j 

A \ uuJL 4liAj .JaU t >i iV i (jl Jai9 lh*i Lajj (j^j . ^ a'i (jjJ (jLL^_AjJal (j-a jjLLjj CjLjjjjajII 

. (j_^Jl (jfi ,^3 4(_^j-ajV^ (jl d jLuJ 4JjU-a£ 4 4ila^J! j)A 4<^Ljja]l g.L aIt- ^hir aI 

Lj_ija9 IjJ" 4 (Jj^]Ij ^aLc. X3j . OLjXuJl (J^ ^Lal olXuuVl (j-A A h ki4‘l Iaj (jl ^ajI^ ^Jail mj ^aJ 4c£Jj ^-Aj 
*LakjJ 4(jjjljjJu (j-A La 4_ajjJaj Luojj A-1 Aja£] 1 4 JAJA^Ul (jl (_£jj_uj LajjS L^LiaIc. <L-saJ (j-a *Li]Lil 4_a±la]| 

► X-aL 4JL/I (j! (jX-aj (J 4(jjLdujl£ 4 jAj . (jj)i>ll ^ILa I^aa (jjSj 


50 . 


"4_ui!o a\ l*-,} q* aJUII 4iiL]| Li^iii 11 lj]_ Farmer j J. J. Sidorowich Qj^ \r~- ^ AiW &:u.w\l diljjtLall cL^o ^jl q £J-& ,, t 

(ji "iVijjL^jS'SI cjlnjjilThe Economy as an Evolving Complex System -1 Anderson j ‘Arrow j ‘Pines. 
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jjUi jsuj\ Li*sir 


4^iju-sa jfc (. c_njtui (jl£ jJjj IjLaI 

^gjculail (j-a 4_jl tjjl&x i (j-a ^jq£ 1I (jl 4_2 ljJ jjIJ 

4^=J! cIh tjl 1 *°j J 

^3 ISj t »•% jjjllaj t j~tA jJjj ^_)£dj 


'Ullj iAj^jljj lO^* - 
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&\J\ 

zLojIlaJI 4 IkUi t 


{Lx]\ ««—(jj^^ g^Uii g^kluj lS^J! (3^1 >A Jjj 3 ^ ‘4-jkJ' ur* 

J^Li. VIaxu fiJjLuUj j-ujLiIJ «li& jJj £-4 ^ Alia] 4 ^”n tH ^j-4 bj» JUxU ^3! 

(Jjj j (Jh^ 3 3* l 0^ <J.\uml Lul_u«t ^ k-ikll ,3lalgg3i Jj (Jj^Ijjj t^tiiujj 

(jjiJl < Mjl 3 ) . LgjjiJ 3 ^ kiS ^ Ajj jljjxl ^Jc. J lalali 3^J 4^ 0 4_j3j 3I ^J^jall-J 

jl ^lllu) ^-a3c ^j-aJj-a jjj i ^n*fcl V LfljJu S^LlxuILi (jjj^flLutl jUa-a ^JJ IjAi 3_2_^kuJ 

.^jliujVi (jJ^jliil jLuaIa jlala -li»-i .la. AjjjjJ Ujl^= ^ (jjji*j 4^jj-oVi 

4j_u; kajiu IjJjL-u <Jlaa { a-iijjM 4A-uJjjjjp-JI A qJViA jjjggl &jd\ _jjlia Lft^jc. i ^ij 

(jl£ jJaJ 4 k^ '^J 1^ Ac-^oua 4g^a-ua 4.1a.ij <Jgg lijjL ^jg]l 4&2ala 

jj j^jU^ JLa£ 4 ^j .^jc-j-i-a *Uj£ jaa 'jjja b jjjj,^j| <u<mj UJ Jk* LjjLm JUaj >( » Lull js Ja^l 4 imi 

$daJj uik jl^jl 4 LjJjLmj 3JIa. ^3 4 U^J^ (jk^-k*^ 3 4l±gjL-aj Lc.lac (jJajVl 3* dilax >>» 

,4ii&Lui A .mji^. (jl^^l^J kajiu Lpj^c- 4 lak jjj (jl 3-* V«lJ 4 (J i> II 4_ajll (J^ ^ “JJ 

1 >^ir j ^ l^k 4 ^jj'S iLmjl jLmjJ C-J-lS cJ_jkj LaS 4 ]^^ 4D^-uj lAjpSl ^A L ~‘ 1 1|j 

LL_^jj -4 3 L-U! ^5 jJakaS 4 J^-a. ^11 (jl xajll LaLjI 4 . ^ \Wu J (j^ 4 ^ SJcLi-Jl 4ljLjajj-J^ 

.IjJj^c. jhn ^^Ic. ^luiluij (j! A a\\ SJjJiS L-fl^ JJ Jf 2 ^ 

4 3^Vi ^2 ^jjj-u-a jAj 4 jjjLlj L$J^ J ^J•'~J 4oJ-al^JI Ja^. 4 4_jj*J\ ^J|j 

(jl£j Ai^ 4 _j^. ^ |j^j£jxu£^]l ^ (jJbjVi oJA | Jc. JjIujI (jl -lata 4 jjLIj c^J^J is*** -^J 

^yn 4_L4_uu] 1 .Sjjar L^-nli A \ v ^ : U Ukj u . n (J^ ^ IjA {j^AuiJ 4 ^lafl jjlaj-uV|j 4 l |jja£jj-u£-cJI 

(jgUajJl ^ja-al^gll J^.1 jAj 4(_Jj^^ ^r—^jiaj-aj ^-c3LaJ ^J_p Wll ^Jjj mjj jjjj-iftil cJr^ 1 1 _jjLS 

(3Jjia]l jAj 4 £ * (3Jjia]i ^-lc- ( 3 ^ 

^joj^ljal] <A*-alji£ (J^Jast dAljl l^-uaflj 4,‘Vilr-l ^3 clajlS (3^*^ 4(jaail^a. S^ilgg 4^^ 

Ji_^a ♦('kjj-Mj]) (jJajVl") jjikll j^ala]l djlc-laa ^^Ic. 4&J^JaJl cHjLV^JI 

^Jc- <JUui]l ^Jj Lui]-^ (JjjI; (j^ 3^SJ ^ r -i.1 1 ^31 U-k 1>| Ja.1 jAj 4 duuj J X4Ak»]l l^jj 

u ^ nijllj (ji-rs Milt dLia oLajuj (jalaLg (jgjj£ ^Lgj'lkjj 4 '-^J 

^Jj (Jjauj (JjS Luiij— 3 ^ *4il^gSjjli 3>^ £-^3 Luiij - ^ dj> ^ ll4 j3 k ‘‘ - ^ ^g-jj ^jjgabjJjgaJ 1 ^Uac 

A ^ ’1 4^)a_i& <-lijjlic (J|^j 3j .Slg^Jl Jj3 | Jc. 4 1 nqj i_£^1 Lkjj-u-ci 3 ^ 4sjj)k. i;Vl JjSj Lo£ 4 

uJa j^yaj^\ A-aj&j tSjiaj 

3-ft 4_ngoJl i3_^^ ^5^" (^>-aix^ai 3j^k*k^ 1^1) kj ^j^-u-c3i 3^ 3^^ -^JA 3^ *^ 

44 -nLa 3k« 4 jaIlcjJ jgjL-u 4j^2 6LaT i-luLua 4laJjL-u 4 jj2 — jjj jljg^l | ^ ? ]c. ^itHujj 3 ^ 
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A_t_caldj| l^jSLma JAd 4 (Jl a kXLi\ ^JJ Ijd3l ij;jfi jl^ Jc-j 4A_t_cadIi 1 $jI*J W sjj* L ^ jkj 4 

Jl !:u*d . jajLH ^Jc- ja! Lu jjj AduJ V j-a L 5 ^ L * A ^ jj ,4-jjlj]! ^a^jjjdl A-jj-fc mil (Jl11 

t jJ_JJ A ~S b l n a pljj-m djLuU.a | ^Jj 4 " lA L s-\\ ^ kl~t j_a £jLt-alj J J A J> (JluA. diaJ 4 4_Jj_iJI 

CLij^ j-a ^da 44 . jL»« Jj Addll jj * ^)“y~* N ja a,lad*a JaljisSL 4(jjJ SjlatHuil ^ddJj 

^-9 AiLm-all L Q >.-nia A_ld juu 4 jdVl diLmxaJl j-a S-ldj Sj£.\i aJLS A_LujLall jjdt j\y t»l 1 g aj j±UI 
^-mjL djd JiJI Sbfl]l ^L*JI (jJaJI j^*j jl o^-wlxa 4(Jb-al At .>n Jjuj »JUd <Jj A_IaJ 

JjjL LaJd 4*j-aJI jl £-a "4 jJddl' bl^Lil AJjawu (jloM»Vl jl£j * jfclLj j!d jLdJ 4 j/hujla, 

jfr A_ujlaJi jfLik 11 ^a jjj L_fljj AdajLaj ^lajj! (Jfc^iqj 4-ua 4laLaj jadJi A_jjj J£jjl ja bj» >^1 AjjLwj 

ja.Lil jjj 04—VI idjjdll jaboj a Led La j-ic- lijfl-.La ^LaJi jjjidl id 4 A LiVill oLa ^ i^k .Jla-LJl Jjjd 
a J-A -^-Bj .^um j^j >a ^Jj ^»-ujj jiJl A-JLa-Lull A ^laall j-a jJbj tLlajVI 

jjj Ijjdl A_£Laa (Jja.jJ 4 j-aJl Ajt^Ju jbll jajJI - ajLdl LjjlaJaxlal L^jUa-j bLalJI Ci^jc 4djlj^*Jij cLiaJI 

f* bU.UI (JL<uj SlcH 4 daJaSl Jj\£JL AjuojIj Aalala "tJcVI 4^ 

(_jjjJI 4 U J-JLJ baj ^sLu-uj 4 - ',T jjj jJ_si ^jLS -Aw ill \ -A bl^LJj A_la-L.IL! dljlS 4 (^jJilLlJjl b 1 A j ^j_a 

(i ^Ji 4LjjLa-a liba-lj LiS^ 4 jjj hn 4 gJa-ui (J|J-^ * si^T Ajt 1 m ^Lsuj^ ^d-s a (;>5 _S Q>dajjj 

AiLt.ua t-j 3^^ 4 bL=k.UI A_a2 ^Jj jjj ^5 ^jaj 

Uxuaj LLi-«ali 4 Laj 4dljl£ bU.U\i . La3*>^ 1 b I kaj Jyjb .4^1 jS_jj 31 ^sbluj (j-a ^kji 

4 0 jin ^Jj A L> Ltula A_jj ^jjajl Lgjli 4(Jl J>11 (j-a n t ^‘i L^l A_ujj^j| j^j ui^ajjj (jl ( *-aj , Liilfluj 

LaS T A J La uJ I i l ajj ii 1 b ^ a t^Li&^ 1 1ft. i q ib\ V »^-t-ajj A_aiji 4_Ja c LJaEl LgJLaa. 4 . JJajj 

iL£ j)-a LEjLalali Ajjada]! (jjSlpJlj o^dlia A_aLal (J^jIluj^ jJ jAj 4blA.lJi (^ImUJ jl 

pj_da]i jl Aj jXij du^. 4 j-i.1 dL ^ Ajl cjjjua , jl£-a (j£ LijjI jjj 4 aJ&u 4^l*Ji 

, jjxj 22i Idajl 

jjl t f^ij jjjJI <djLj^x!l ^3 jLli 3 4_iaLjjj La Ij/i^ 0 ! .LI^-uj (J-4^ 4_jjjjt3! (^p^jlj *—fi_^Lall j] 

^_it 4. i yji j L-a 3_u£j . A_LiibJ^ ^ a mj Sj_aJ jjj Ajjlj^fc II Sjl >^1L bjJvlax- jILuj] bL^.131 ^gJj 

jl ^ >) Aj_m£*JI A_S^pbl L>lH LAJjjJj 4A_i_da^Ji C5^1 jl A ^Viall di^b jjJI 

jj£l Jjjt_t_d ^Jj l^J j t^n^k V djlilaxia Ajjjd l^jy- 4^jj3|j .Jda l^jLic. djlir-L.ua ^dd Lade- 4^ildaj 
1 l(g mflJ pLjjjaJI jjjljii SJ_iLa Jjj- 3 La jS^^ .(J-t-dliij (_gl mil ^_Aj djlj^LoJIj djJL-uJl j Ln 1 1 aV^ ^djJ_! 

.Jj^aliil AiUa ^]J A_a.ld! jC-d 4 j^. Ij ja^ j^J • j^dliil jls-iC. ^2 djJajda 


SjdlaJl <dbV^^ j-a ^j^l eLalsJI j-a djJ^dc. (*-daj ^sLw 4 ^ ^ (jJijLa 

‘bSjia *>^1 djbL^j idj^L-w 4 U^yb iLutijaj 4UjUaj^jj 4ldLail^ jt^L j-a !jjl£ ^j-a ili jSJj 

(J^l j-a ,^11 Sj >4 bL^LijI ub^l J ~1Ja^ ^Jj ljj)T . r-i ^bt. u U 
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4_Ajd *j_a]! Ijj * (JjjjJ-iaJjS jJ jaJLuj (Jl p\I A \*\h udl Jllli jAC. ^■ c J- ui J (J-Hall .^a]! jljdiJl ^ flil a 
*>» aj . IaVLjI ‘‘LaS J > si 1 t >1 <jli 4 (JIaa 1 4d£Lj AiLuiAlj A qj t^nll jLjJjJl jAC. j>^ duLua A a!£ jA jj aO 
Jjj-uj 4_jli 4 jjjjaV 1 (JjjjJ ^gll lAjJGj ^gilVun ^gll %jj jJajj ^jlxiijjA ^glc. 4—flSj Ijlj M 4 4a9Ija1I ^jj' 1 jA bybf 
*IaJj3 ^a-uij JaJa Ji^ ^_9 /jjAat-j jjdJI a jjC- *La 1*1] jj£jj jdll jjfLj (jl j^-4J La 

.t,_fl.lgjjj gjdajAil jJ nhtij (Ji*JI ^jL-ad C(£el>u La£ t 4 --aj Jc. Mj ( ^aJ! (CjIajL^I 
4djLAjI*-<Jl£ (jjjjj ^j-CajA ^>aj>aI ‘CajojUa JAC- 4-dj jj^ CaJ-uj 4_ai£ jJaj 4^aIjuJ1 jPi *) j-A 

4 (jLilal^LiA^I (J_i3 LaJ IpJA pljjjfl]! (JJ_a 1*JJ 4_jjlJdi ^g-ujjjdll LfrA-gAAJ A- 9jJ*A 4_ujjAJli .e.Ljjja]lj 

‘Cuaijdl jj^. CajLuj 4aIS CjLitialj^l *Ia1&j pLaIc- > jJnujlj jjiajLal jl£sl ^gjj jjVqVn 

4.^1 jaauIV 1 j/ia 11 jljA*J! jj a^j ^^a-ujj jl_nl IjjIaa ml J-9j , jjj uix 11 jj_a]l ^1x1 A 4_9laJI .^gJc C 5 ~^^ 

^g_3 (J_a*j ^caJjj ^s -2 dij pLj^ ^JLc> j-^j ui >j^ jjjJI 'LoLajIxa]! ^lpjasj 4iAjjjdVjj 

*(JajaV1 (jjjjJ ju^t a! 1 4AjJad! 4_dlall 4 £>Iaa. 

tiLSUah 4 a Irtll :<aLaa£ jLkjp ^^j]! ^LuiVi 4 ^jjIxuIj jjl **. ^J 

(j-4 4 (3^J AjcAj J-^ P^g-wa (j£ L_SLJJJLJ (j^AJ 4 JlllxJj . (jLa^I 4(jl£-cJI 

Laj^a (jt_j jLfljc-Vl 45 -^] iljijc. ^Ajii£l CfcH U -6 U^l? 4^La 1*J! ^J^*> •*J ^ ^Vil 4 4 Sjj 4 L 'j>a]i 

. "lAi* ) (jl^j " . fiLalaJl CjlUja diLA^lstA]! ^cxui" 44_j1aj J3j .CjLajI*-a}I Ijjjj-iJa U^ ^XuaU-u^ 

^dj-jl ^g_lc. 4 ! jlj ^4 -jUa^Ij 4^£J^ ^JjJajj 1 4 fr IjJjAsJlj 44dLo_}lx^<Jl Aj3j Cl M 4 <jJa, ‘Cilai tilijA (jL 

oj^LaJij iiljjjj (jl£ La {jj , jajj-aJ ‘dAJ 4^jd.l 4_AA.ll jj-A 4(jj^ dljLui A.il£ ^ 4 ^ ( ^joi ^ja 

(jld 4^jAj]lia ejdLj La£ (JaUli (J£ d j SCac-L . H1 > (jA ^1 4(Jaa«V1 ^] jA Aj jj^£aj 

* jli (JA (jld P^g-Ci (J£ (jl V^1»J c^cJi 4 j.;Jn)hjAj 4 ^-La ja (jld P^g-Ci (J£ ■ V4*i»j 

Li£ *lj_ia!j »4_sUaj SjLa j-A jj^JJ 4 AJjjjLaI 4 ~~ u Iljlj 4(Jjj\j La djLAjlxA]! jL jliSc-Vl 

jU 4 LjdLuj A-aS (jji JLaj! j-A ^_Cj xiula^d CCL^lja J\ l ^ ^g-3 ^-jj^ ia (jjjj_aij jdaj 

Lbj^jV j-AjC 'Ca 'Vi lh'ij <lUa]lj SjLaJI JaAil! {jHa^aj ja-i3 . jjaJI ^-lt-ga jA j-Uj CjLaj!t.aj1 

jSLlj .A xuflJ jjSJl jA l^A>AajJ djl& 4. \ur\ 1 V L^-ii V] 4 jjSI! ajj iuiJ (CjLajIxa]) jl ^_Aj - j.uOj 1 


SIjLaaII 4 4diLAj]jtA]lj jjdjLJI 4_fljjjt_j -J La ^ij j] jj^^ jl jjJJ ^gilVun jaJja ^LjaC.1 jjA jjn^li 

AjauL-uI jj^J jl j^Aj OLAjlstA]! jl 4 JjIa_a dUj j-A CxJil ^g-Ij ^ i ^n* i 4. \ A jj ,<§Ua]lj A 3jS31 £a 

. OLAjlstA] I jA AlUallj A Yfi\\ ^cjjIoU jl 4 La A^jjlaj 4 j^AJ 4_3ljJ ^gjj (j£ jA ^>^1 

(^^LlAiV^ ^Aa£ 4 IjJjjajVI j iA^Ualij 44 CjLaj1xa]I jjj oJjSbjA l^jl ^gA^l A k^lAlxJl dlljA 4 V 5 I 

tV^Lld! jA^lj JA^I g } >^J k ‘i 4_jli 4<jLiij dljj Ijj 4 (J-latA ^Uaj (jl jl 4_iojJAjl ^g_3 ^al*2j -La ^Liai 
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ISj-aljjjJ] jjjLali a 1a l>Tia]1 Aj2 \ CA h\M\ jli iA AaaJl a-i^J \jlajj .fiLujjjjl jljjj 

( ^ 5 _jj4 > >Ijj A jjjJa Ajj£] AjjAuiaJI A m.V>^Ilj . jj_ia£]I (Jj2 La j n-n*! f ->laJt \ aII j_i£. J"* n-ill ^3 (J~*iA*n 
CjLaj1*-c]| jl nr. 1 j A Ajj . CjLaji*-c]l ^j i iaJj $ Li a') 11 (—ijaj 4(JjjjJaII J^Jxai [ ^g-I»-2 . l^Jja. (JLiIj 3I j-a jjaj jlAJh 

J_a_j 4 (JjjLjLa]1 . A \\* a A_iCjj i-jLr. j! Jjaj i * jl ^ JaxujVl Jjaj3l ,^Aj 4 CjIs^jAvU U-u\j3 l$A-ajj 

.Sjj-aAa jaC. Axujl^j-a ^jJaj 2 ^2 IgAa jp^l dlLajIx-a ^Jaj-a La ^3 

SjLaJI ,iAu j! UaJ (jlA 41 j'W ; iU-aj CpLajL^qJI j-JjL jf. 4^-JaLuaj 4 (jjAl Aja.Li j-aj 

LjjljJC-U (lulpS ^IjAAmjLj . ^^Jjjiijl jUj «LwA djLaljJ 4 lliljl > t<— jLuC- 1 Jj Ig ahVij IoaIIc. j-a SiUaJtj 

4 4 pL^ j J <^-2 oj VWa LaLia - (jj\ A 1 aj^-a j_jc ^ 5 -^ j! <■ * jl j ^aj 4c1jLajI*-a 

i\ J^JCj »A IaIaa AjjjJ ojA ^j-3 4 k».1^A CjLjjjjjAj CjLj jjjjjjj 4 ojjLIaj-a <Lau1uj ^-3 A_AjiiiA jj_j£ djLjjjaj 
(jl < xp]flp tni 4(JLLlA! ^JJ ^LLaj j-a (JjII 4_IajlA (JAlljj <■-\ W\\ Lajj&j ,4 _ajI£a (Jjl SUajjj ^JUJ 4_LljaUJ L^£^lj 
j-a *Lajl (j2Aijj 4 jjjAJ! Cjjjj Jajljj tilSiupj 4(j;jjj! <■1 jjfluuS .^jjpjSfl (jSJpll c3i>^ CP 1 ^ac- (jakljj 
(j£-aj 4 _iLojlj 1 (jlKn ^j1\ P_ 2 Ua]l (j^ij 4C1 jLaj13uaJI iLiJjjpjV^ jijJpj .^aJaJ 1 a jac. j^»_i Jj 

.^Lill (jjjlill JJ AjI^I ^3 ^ iJaAJ (jl <■ - AilaJ La (jl £_a iCjLajl*-a (jlaJ ^Ju *UjI 

(jjLkJ Ij 3 (^Ul ^ILxIl ^_9 ^Uaj L_aUujS! ^5^ C5^ »LlaLaji JajlII 4 1 ^lj q\ ^ V 

lijjUj |j| >A-i mLujt CjLajLuaJI (jlj j\ AjC^U ^LaIxJI (j_A ji n LjsIS \ JJ-J-a (jj)^J >11 l«LAj ,pJj!j_a j)^a 

Clijjj xa3J j-r\* 11 ^3jj . (^-Act |jjJ 1 1 ^njj U-LatJj CjLa^jLuaJI (jt_j .1 jp*J (jJaatjJI (jLi iAjjj^aJI ISjaIjjJJI (jjjljJ 
(j-a tilLiA (jj^J (jJj jLajlLmu^U Jj1j-a tilliA (jj^J (jl CjLajLtA (jjJ Ajji i Ajala.j ^JJ^j 

l a - ^-j\ cllA^Aa k,>i| djL-kJaL^lj . ^ jjjaJl ^aJLaJI Aj-a-uij La Aj_uu tilLiA (jj^J (jJ ^JLjJIjj \ IAjjaj-wj 

UjUjaA ^jJc- 4 LA^il»j A jfljaaJl djlA Jllij Ajji iAjLij (jjjj&3j til^J lj] Ai] Li] Jjjj jjjJ ^aJLxIi 

t A_i]i Ai^ki AaLj^aS ^.JJ AjI UI »(jl^allj (jLajjl ^2 a 1 JjaLjU Aa^IaJI 4 A_AJj£xyjjSLa!i 

l_l2|^a 4 LJI& JLL LaS 4^jjj (jPA 4(jjLaj LaJ_i& L> aa SjLa jjVi uij ^ 5 -^^ 4 i^saaII diljl ..;a11 
a!£ l ua (jjl 4 LjjjsU LLac- j\j-ufy\ (j-a ^^.!j2 (Jj ajM ILa djJ 1 . ajS La! > A-JlAJa.V i A^Lj-all ^ajj^Qj 

^3 SJJ-a-A ( j_*Jalj-a ^LuaVI A_i 2 4t t tL^iaII (^A ^An>iLL£]l ^IxU (j^-aJ «. *qjA JAijjJLAi! (jjiLjfl3i 

AjpIj]I (jjJujJ ljjl£ (j-a Lllc- ^11 • 4 L5 jJaLail ^3 ? |L5 -aj-aS (j-a jl±n (jl 4(jlS-aIlj (jLajjl 

cIjLa^LuaJ l j»jj . Jj^Ljli ^JJ (jj^JI L^j2 (J a^j ^aJLxU AjJa-alc> AjJJ UJ^ri^ * AjC-_jjJaj-a3l 

^ A~^k 1 L\ aa A }A^LLaJ 1 j j_£j ljL-al2 . (^_paj_A*JI (j_A AjjJiaj (j! AjLLaj (jJa_stJj cJ-^! 4 A > 1 nLm1 

CjLu\£ A^l^Jl (jjJ 4A2Ua^ij SjLa 3\£ SJj^j-a 4 J-^tHiLi 4 l^jli 4 Aa_uLuj! diL-ajlauAJI dj_j\£ 13!j ?djL-ajLt-<JI 

CjLajLuaJ! (jV AJaLuUJ (j^j La (Jic. (J_»2 (j-a h'QLj dj_j\£ L^-jL/ V j! j^-AJ Aj-aj-a£JI A^.j-alli .AjC.|j 

(jj J (JWi (^i jA.] JJ jl£-a (jA Cjfl2Jj 

jt LfrT.A jS-aj A=kjJ Jj L^)£jij jjjg 1 >a ^At-ai3 4A^-alAl! LujjlAlml Uc.J^j j! Uila jA 

Ajjl^il 1 £aaL1jjJ 1 jjjljij LujjajVI 4 j-«C. ( *—mUIl j>^^ (_5~3 4djj^jli .1 JiLA j-a Ja_32 ^L^JI (j£jJ 


86 



j_C- ^aL£aL J_d 4(j_lit-a jl_g_a. (j] .4 JU^all ^-a_d La jJ_L VLl 9 4 U>j jjLdll 1 ia^2 (j-i-ad] 

4_jlfljt]l j}jLuijIl pJ-& jjdiaJ 4_Lui'il_a]lj p.Lal*Jl ^\j La jl&j_ujj . (JlJLaJ ^Laj j-a \ A\+k jJ-..>-_iui 1 4 Lfr.a 
jj-d J j LLa~4 klir .all 4 aL’)V I j_-a j^Sl 1 qlir «a 4d-ajJ 4 jjdl jl jj iW a 4 A dj jjdl -^-Ic. ^ _U> H 
iSJ.*i ^ .a j_i& 4dlj—a ;jjl j_j LjL. ^_A>j 4(jj|j_a, ^idaLjj J dj—a j ‘) 4 jaW Sjj i jj mj jL£ — ?4_ajla. 

CjVL-sjVI dlj_ia jj_xa. ,^-ic. jj ui .all p^C-Lud dLajIx-all LjjJaj 4dj_£Lal 4 jjj-ui*Jl L j;_all ^_3j .AjjIj-uiT. 
4—iAJj 4 4_dlj 1 g q l r-Tjj dLajIx-all j £* jjli “l Vn jatLIl jL£ 4l^£j*j jl <J-j2j »jL£*aVl jdj Lll*S 4djjii£jVl 
,dl!L]l <Jjd j* l 5^- ^S-iLaa. jj£ ^ jdu LjI ljljA"i i**n*fc 4 4il]j j*a Jaul J] ^aau3i 

JU]Lj-4_jUu=J! jl£ LJ La cJj^ j/^ill eJ_p^. JjjJa dLouSl j_A Lljjjj jLu L 5 ^ LjLi -Lill jl£ 

>4ajj^ llijj£L j-a de-dl jji oill (Jlj-L LbLj^j ^Lll 4-JJ-uiijdlfl ,A_iC-LIa_*-cal jl A j * j 1 diLa^L^L 1 

4 fliau ^^1 dJjjLujjJjjll C_flVL 4_Ljkia ^jljui LlJlXJj 4dljjlujj]ji]l ^aJ 4 4dljaJl dLaLaj-all ^aJ 4 V 3 I dll 11 k iiaII 
4_jjL^£] 1 dl;ljJl dLcj.a-> aj 4 A auJall ^aJ-aL-caj ,^-ic. Lad ud £_ilajj .4 _±juj j£ LsL£ jj£1j J» jit n-4 

. l^Ld pLjjdi £A jj^I (jJbjlauj Id l^jji 4A2J Jj£l\ Ljljl^-a ^aJ-aL-^j <djl£ Ld£ j^J .A-ijj^jlk>i dLfLhoi J* 

Uli& L>^J > jllx^ilj jjJ^lj j-a Laljdl Lj 4_i-^lAJ! 4 _LjV1 LsI^CjJjjSJI 4_Laj a&\\ AjjIjJujlII ^J)-aJj 
(J* 1 SjjJJ ^ *J^LU djIuJl Ijj. ail l gj jl La 4_£jjjaj jj*jL 1 .nj LijB 4 jit >^-ijj j* ■ ^ j.ujjLLa -^Jj jj_ujJ_i^-cJI 

4_C.j A^k a j lg a a l^i'i ^L]l 4 _uLj^ 1 dLtjAA-a jij jj kn j s'il 4 4 _i]UL jLSl ^a-^jVl 

44_jjt_nJa Sjj) > <-i\ 4 jdaj jjjIL^ j_^a SJ^lj ^_3 LjSj jl jL-Jaa mj jjjLSlj £_<a jj jl .A yj^ll "4 _ijIj^£J1 
jdjljij 4 t jLu^J 1 jjjlji jjj Sj >^11 ^3J jJaJ jl ^Lalld ^jXa jj! ^J1 jl Ij^lj J> w»£ LaAjLjC-1 

4 j 1 ^i"n 4 J.1 a (jjjLLa ^^Jl -LaS 4_jl ma 11 d.Wj jl jd al LI ? jjdaj-all ^'LJl ^ j'Vn m j)j ^-llj 
jdjlji] ^L 4 4_CjL 4jj_uij Aijs^a dLaji*-Jl jj^J Laj ,VvVir> 4dUjJ^Jl j-a j_ilSJl (j- 4 dLj^a 

eJjiLa dlji ^5-^J LjLjJ>2fc. jl (Jj^l j-^-al LJ j^j »^11*11 du-aj3 f ag^*1^ pLiil j-aldojl 4_iJaj3 Jad 4pLji^l 

4_1jS] 1£ 4dLajl*-a!lj ,*Ljia]l j^lj^ AjxuLuiI dLLuaJl jj^J Lu; Ljlic- 4 L <Ljiaj dLji*-Jl ^IUu 

.(jLJl JJ*^ J\ l^c-Ljj j^J V 4 4iUailj 

4Ljjl^jaJl l£j-allpJlj 4dLaji*-Jl 4"i.l ajI] ^Ll in ^^-2 lj y aaj jjLJl (j-aldjoiVl j-o j-n£II A 1 lh’iiL 

*j-a]l fiLb 4 jdl j-aJj-a jJLul 4 4_1 uj duj .aLI .a uill j^j ta£.ajjj ,^JJ ^a^J SjLjj Jjl pLa <djl£ i^S]\ AjjJijj 
4^JjVl j-ajj-aJl jl £-a 4 jjijLS 4jjjJall djaJlj 4_2jjVl j^ 1^^ A3 J^jk-a JajIj 4^2L1uj .^.»-a 

4_C-Ua. 'l^j!J_ j ^D1 dLajlat-aJl pLjjS duJL^l tGlj'l m3! JljJaj .^Lx2 ^ ^jjl JlB jd ^aJ 4^^1jj]l j-a_xJ j_-a 
jj >^iA ijj Jjl LaAj 4 4 Vi 1 jijLijj jdV jl-^ La \j . jjjjljJl j^a |>i*La 1 J^C- ^iLluj J^x-a 

^3j jjjaJalj jatLjj] IBM da-J j^ 4dLajix-a]lj pLjja]! jjj 4X^1 -xj Vis 


52 (j-^ 1 ^y cr® 4 J ^ t u J t a UJ^? U 1 6^? UJ^ (SJ jl Jc. I ^lk. Jo j^lzv j^o ^i_il_ 

j^ Jj^l cL=all jkjl I jj^ll jc ^j^=ill Audi j^I jdjj i^DjAThe Origin of the Universe -1 

John Barrow. 

^ ^ . ~v ^-Ui } b I-o l ^-U l (_j-U h ^ »lj^j ^-Sjl-9^ I l_fit .r-ij) jA 
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DJJ* uwa ^gillix A nLnll Acj_uJl ^jjJL^J (juLII tiljIjV !LLLa AjIjj Ajj3 C5"^J 4 k ‘'j ' 1 ^ 5 ^ A!jL3LA 

dLa^Ia-d till 43 jLjj di uj LujjiLiJd Ax_aLx ^jlj]| A dJaj (jl aJ- 1 X (jjjjx (Jjd. 4j-la. 

. Axd AJlxdl AaLjx£ Jxd jLuC.1 ^J^aJ 4^d!! ^ q! 

^ J ^LtL t Li l?i (“oVnj 4 ^^j1^jI jj^jj ifijjb *La1xJI dlj_jJad_A ^gJJ *j_a!I ^-AJ-uU LcJuC. 

J-xjI i aJ-A ^JJ ^ 1 a CjI ajx3j aj-Jal d a3j Vl L-i* i^ill (j_A A_ili 4<JL_idt ^j_iC. ^IdaS/l ^ V- jjj_u dl_A_jj 

(j^4 jjn^l uja ^>djLn cja ^gia ^Ixjl QjjJj^jj l_jjj£j ^Ud ^gi ^UJc-j •> a 1 

^LI! IjA 4 i j^i*JI A-dldjl A juilaji UJ^J^ Ijjd 4 l-d SjLd Aaldx JgjJaj (jj£J! <jjjJ 

,^]lxl] jjA-a ^ \(g> dj dLuIl ^ A"y \ Alxd 

Adllx! IjIaAJI Ijjx n-n dljlxaJL ;jj^L (jdJI (jJ^jjjJt (jdxJ A k.i'iVu (jx gr usi\ 4£aljll ^gfl 

^gludLi 4 (Jj-tfaliii ^gJj ^ Iaaj dLojIxdl Ijjilau <j1 (^diuij <jajxV1 (J^J^ *LLaj ^^Ajdat 

^glacJ jJ Auti IBM (jx Cxn J)]jLLu ^j-*-sa 4^gflljlwj d^djx <jx dlj *L^j . JjSj AaKI IaIaj ^gijdl 

^jx ojLjjgJi ojldl AajLUI AaUa!! ^^IIIaI (jld!~_jlq l s*\\j ^jxlxIjj AjIaI ^jlaxil Uajjjjj - 1—filS (JjJaj o^£lj 
All dljj (_]15 4 djLo_jIx-c] Ij Jal£j ^g-Aui ^2 ^gS 4 djljluj o^C- >^ySl ilm ^gjj 

jJjj 4 Aj ^ tdJj" 4 Jli ja. 4 1 lx_jj_i^aj > jlajLxj V (J^j 4 Alt j£-1xj ^jl ^jIVuhj V 

".AJjfl -^Jji Lo IjA (jl 


Ali^ ^IjuImiU ^j- 4^11 AjjxjlU jAjj ji t jn-) jxIjoa Uj£j (jl 4 La AL^Jaj 4^j^AJ AaUailj djLojI*-c]! J 

(jl 4- 1AJ 4 1 X^J^-4jj 4dlljj 4tiljjjj (j^4 j£ Aj Ia Ax-saC- 4 QjjjLAxJI ^j-4 

JjL^. LoJuc- 4 j-ilc- jX-mjUII (jj-^1 >ktj1 (^g-3 A]j_i^al tilH aj jJLxJI AjJ^jj j j£aal] La AiL^Ia ^g-3 
djljlxu edt jaj 4 ^ AV \ ^U. ^gia .Axilla! jj^aj V Luj£ Ij^jli (jJaj (jl£ Lua S^u (jl JjjjxSIa ^juaj> 

LUaxai S^I^JI 4 j^JaJ Aj\j£ LLaII ^gjj (JjjxuSLo ^Jia 4 Ajxiuialx aIIj > ^\ t daV jIxaII (j -4 

(jjjlill ^g_a J j£iu3) ^-XAJJ Aj^ jJ_JJ <jl£ ^3JI 4(Jjj_uj£Ia ^jUaXJOl AjU LajB 4 ■ iqlj kH 4 LLLd jjjir isl 

. A j AJj AjJ^jdi dlALU.il! 

jLau] 4 (_gjLlu]! 4L4 ^^gJJS ^ j lau k .ij J (JjjLlA ^d 4 L_!j^ijdJl JJ-^C. ^gi 4 JJJ-AU (jt 4 - ix ti-nli (JA 

<—jj_ujdJl jjj^fc^tn! IaLaj j.ljhn Luj 4L4 Iajjj . ^jjjjc. j xjojd!l L j)l!l ^g 5 ^dau!l Ac .\u ^n! ^xd!l 

(jhijlji ^_a S_^3! ^j_a aj La ^g_i-aalj UJ^J* djxjj tilj ^ a! Lj^j <—i_d i_J_aIj . lljdflj 

4^g_uUja]! (juj jfcl! ^g_3 (JaA ^ a JJ^J idj-jjS ^Lx_uj ^V)"| m! 4 (J-aC. A_ud ^ . s-\°\\ \ >^n!A~ik^A 4^ yjiL>!i 

jldil! AaUa (Jj^u Lodxi L^ > *u ^1 4( w ^y-aa]j j*-a ^gld. 4 Ail 

sL& £yC* _j J ia"Vii ^U dj .4 _ujj£c. Lj A -lAd Sjj_i-saJ L-Jj t «n t n \,g l^ixi ^jlj 4L_jVjJ udjjd3 4 _aj^U! AaUa!! ^gJJ 

^g.3 4AiUo!! (j! (j^u i a jjja ^lujt£ ojIujc-I (jdAj JijVi (jjiLaJl ,Ajj|j^J! djxbxiJJ (jx^iLa J£d ^g-a a qj‘d!l 


\ *1 *1 \ i_s^ "cLslcjidlj (Jjl^l 11 ^1*^1 J ^eHjya ,\ba iL 
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(jjplaJ! (j£L3j .j_aJ J] (j£dij (j-A ^>j*jj -2^3 (j£Ij V 3 l^ila, (jS-aj V Adi ^^da 4 Alajq^ a 

A_iSja AdUa ^Jj (Jj ail du 4—Aij*>A a!1 oLa33 4_1aI£ 3I Adlia3! *d )a.1 Vi ml La 3£ Li-’t jl Adlia3l (jj li3 (Jj^flJ 
(jj|_pj (jl ^ iai tAil^dll (—fljj^iH 3 L 3 ^31 S[$jj ^3djj lAdic. ^JJ 

i j]\ JjaiJ (jl (j^ a) *La 13 AjiUa (JiL La (jiL3j AflUall (j;jLud (jl (.-^j ^jaj ^a 3I AsUa^i *CliUlma3i 

l,g ) j^adj ddlijja _^ad (jTn ai ^i31 *La 3I dAiija <d]\£ial~Sjl^)a (J£_uj ^-3 JdiiJ \g .> 1 * A .^.Lj^£ 

A_lUa3l a")j ,ii£A_kj)/! ^-3 *li^£3l A_ajLLa 4(jjDjj]l Cjl—wJj ^-Ifc jHf' (J-a^-a 3^ tilL^ia! 41 >^r» 1 

jlaial o^Lc-V i-S^L j jAVi (jl (j£-aij , luljjic. &}i^a ll)lAl.M4a (J£du C 5 ^ C ’ * aII <^-3 La (jL£a ^g-3 ojjlj Ail 
fidA VjJj . LaIai lgill*i»uil Idil (j£^aj V j>£3j *^LIaj31 ^Jj L&^aj l^iQ^lflLJj AjjIj-joiaJI A_£_}a3l fidA (j^4 (jdaju 
Adl^ja A a c^LxaIj .i3j-a 3! ^)ijdi3 a 31 ^idajxui A_3lia3li <dja_A JjjJjj] d3j^a ^Idadml \M lag>tSjl uA 11 

. A_aj!j 


A AldC- AdUa ^Jj fidldA A-SUa (j_A ^ AlaII ^}_lil3! Id^J (jA^ijj!)l£ odjdui A_joiAJ Cjjd&! 4(jlj-J ^-3 

A_jjUajj <- ^ ^ ^ 1.' ( —Jj a jjJajLjj i ^3 Jajy > ^i a jL^Jj (dxu ^L]j (_j-a oI_ia3 . 1 

Ljjjjjjl (J A'\**i l^j! JLLj pj hnll A_AjL& CiVL^. ^^-3 (jj-^j Ljj£ — A-I jUkjV I l^j\W tn (j_A A-nl mil l^jlia. ni fiLLjJa 

LuiLdA \ ;A_flj^Ia]! ad^j LujjjjVI ^g-l] J-Iaj31 (jj .Aj jjjuIJ ^ da^J iL^lct j-?-^ Laditj ,A_daikdA 

(jda(jl ^^j-a 13 (j_S-4jj . \ \a\-\ (jj_i£j AjjL)_k.L»Ji jaj _j\ mil (jl j_a ^gjUUI (j_^U3! Id] A_]^kj 1 _aj {(JjLi^^U 


dJdA. , 


la. jpa i“uir,Vil tAijn tn a AjjUaJ j^a_d ojLc-J (j ^aij ^Ajjda^JI ^Jc.1 ^^Jj ^La 31 ^uda (jS-cuj LujjdVI 

(j_A djjA]! *Aiiyi (jlijj (3J^Ja (j£- Lad3 (j^3j t((jj flaflll (jxj AddlaJJI A-uLaaVlj Adi] mil l^jldjjt 

(j^]j cid-ila. ^C-dJ ^-^]i AjJJ^^ (jljodVi ^J] (J^ klili ^^-*31 ^La 3! ddAAJ (J-a*j dj^il31 , LujjpjVl 

(j\^ 4(Jj_^Ia3i ^J_a 3I j^Jcj .CjldjjaJ] AjjjjjgaJl iljj^l_3dAVl ^j-A Aiji31 (Jjjjj 4t^l3L (J*d3 lAdlc. 

(j^£]^—J££ 4 (Jvld 0X3 ^JjaaJLj (^jajju (jl 4 \ ^Uaj]! . LajIj 

— (Ja3 (jA AijiLaJI Ajc- L-dl (jJajl_^33! (^1 cAIaIS AdUa] A a A >>» (jjld-A U3_^a. dad (jl JaaJI (jjala (j^j .LujjjjVIj 
(JxjoU (jl (j^Aj 4A_slia3l (JaIlS ^Jj S(jj|d (jSdjj L^Sjjjj .^j-dLjjJ! 4 jL^dSH 4(^jda^^l 4AjjldxI! j1j_a3I 

^_3 tdUj (j_& 4 Q^» i . ti Lidaj] ^_A 4 (j-^3 . (^ykiA-ujl A Li ' .-j' ^\ Lilli (_J-aIS (ja—di ojLc>! j ■ ^%\j \ \ (jV|j . UjjLidaa. 


.Ajl^d3l 

^a_i-a31 A^ljJ ^Jj (Jj >Aa^l (Jaad_kAj A_jl J 1 tdllL 4‘Lj^j^aJl a\ nl 11 CdJlj (j^jld Ldajt tdlldA 

LajIi tdlljA (jj£j_uj 4 !d£Aj .A_djja. <LSja. (J^ lAJdc. < —d3jjj ^d3l Sjj^aJI Aay^ (_^_5 4 (J^13aA31 
A_j 1£3! fijjl Ha 31 A_S^aJI fidA ^a-aJ (jl_3 4^jla3l (jjjldi3 ld3j (j^3j .Ujlj-uic- <dlj ajj CdldjjaJ! odA A_aUa ^_A 
Ldjjja.lj \jijjjLi_u} (j)-3 4 4ilii L_flj\_ajj - A 3 j\a a 31 (j —a Aj_ui£j (jl Lajj j) ^aj La-c J-J^l !^_aC. 4-J-1 Luj Jj_a._^3l 

^^_jjj ^Lj SJjJj-a 4 l^_uidj ^JdJ (jl (j^ Aj~pjd3 ^Jj ^Idaa (_^1 4CdLjjj ; iaJI 4 j\*y duVl 4^alj31 ^g-3~A AdnJad]! 

.dijjjjaAV! j>A aJ V (^d3i Lh* 

4.^JIjM jjjjlaSI (j^nVil A^>L j < \\)) jjl 4A_j^£a Aj^aj ^^.3 4(Jjj-uj£Ia (JjLa Ladjc- 4LaUu Aj31£jjIj Aidj CdlS 
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U>j . til a *ljj (JjaJlj Ijjj . 4 ajq-^ pj_^A j>A AfiUa jja. Uaai aj 4 c ^i£j Laj L £3 La (jjl^ a jl£ j] Ail <Hil_uV 
£j^j . ^li-i oJ^lj Ul>La l^jy aJ1 ^2 lajlc. IjauJaj Ijjl .^jjjl L$jy A ) jvlj^JJ 4 j-jj^ ^ 

1 <3 1 a Vj J^lj L—ijl^k j^ 4"aj 4 jjljj aJU. LajJxo ^Jsi 1 a!I ^jL^aJI A&jj-uj (Jvnj 2 4 pistil 

(jjijLaJLa jl^Ld! jA 4 A aJ-Yuaj A_*Jaia»iA Ajjj^ A_a^jJ jLsu j^fjl-^31 j 11 aj duA 4 jjd/1 4_uLaJi ^_2 

13a ljc.Jj_ujj t A\ xiiaJI ^_2 l nn^A jl C flj^, t") 4 Ia£> £_jJaj .UjIj-uoC- ( ^a] 1 tlildjaJ] 

(Jj3j ^jd]l j_^jlii]l jli 4 Ia 1 trn^l ^-2 LajjjojVIj 4(_£j|^ (jjljj aJI^ jl^H jjSL LaJjc. j£]j »(Ja*J 1 j^jj 
j ^ <^JJ L&jslj A A >>11 jl \ nlr- 4 -jjjjjj . jUJl j^G ^sL-Ja] (J-^C- (£\ ^ jMi ■ 'j A_L^]a tillift i"i uni AjI Li] 

. A2lla 4- illaJJ d]3j tS.I^lj 

A_i2|^] jl g y\\ Jajojj ( ^S 3£3 lijlA a j i^V) jl 4 4^1]3 j-A V«1 j 4 ( *_ilalwij V 131 a] (J^-Ld (Jjjjoi^Lg j£]j 

LdVl CjUjj^Jl lB^- is^ 4 ^ ‘j > ^ ddjjd! j A\y*\ ^£1 a >^11 jji-Joijj CjUj)jJ 1 clildja* 

(j-d/lj l^Ai laajJl " jjl£Ji 13a jli 4 I jA^Jl j_d L_3 3;>^11 j-G Icj-uiA IaJu&j ?4_j S;>^k]l ^_2 

j_A 4" ^ jl idujj ^ Ir- LxJj-uj Ujji. JAUu 131 ^]aJjojj . (J-S.'lJ Ax-Jjj ^Lcu-^]! ^ ASJjoI 

1 ^_2 *jj_aJl A_ 2 k^J cJ- 3 ^- (j-S <■ J) >>nun 4A ’VtK j l j.lVi mlj i_a2 4 jUaJ-ui]! jlj jjj_ui£lA Jl£lj »4_j j •>^11 ^^Jl 1 
W\ l ,-,j ^1£3 JIj A_jl jJ-U » J-«wl] 1 jLaiJ A_^J^j_ujJj \X$ > ^dj-J jl ^j-iiaLuaJj ^4_j 'jj_aJl A_^ljJ jjl ->T) 

.LujjjjVl ^3- ^ - aIjuj jl *^>a]1 

. Wj ^jd] j-i^.1 4 - \hM >» pj-aII jL£ jjl . A_j-lj 4 _i3j^ Ajl ^Lljj A_jJl^. Sjj l^d LaJ^-a jjj-ui^La j3j 

jdxll j^jl^i jjpU3l jl Cluj jl A»*Ja^C. jld ? jjjA^3dUl jU n-nll Ij^ll j>A jj^lj 

a3^.Lmi] 1 A_n]liJI Ajl jA aJjS j^-^j La jjJaslj i LuL-^^l jj IqU^.^ j^J 4^jJal-A]l 4 1 j^jpfll ( ^ji]l 

j jl Aij\ >^ia] 4 A jLika. Laj] 4 A Ll 1 >1 A^a^a u^ILiA 4 jl jl kj jjj jjj jL^^ ^^-2 ^ 3^2 , Cj_3j] 1 j_4 

.iq'nIjj^Jl jl ^^A ^>_u£]l A j^->jVl j£]j . jdVl ^^jjWil ^-2 A nJnjl iliUjj^Jlj 4_uL^. Aju^wJl djUjj^JI 
j^.1 ^>aj ^ jl (J-Sjij jl jdAJ 4 AjjL*-u]1 S; >^11 ^^-2 L*jj_uj Ldji. ^ lsij ^_JajC- jj j£ (jjLLa : LjJajl 

. ^g-lxu]! Sj->-fcll LxJj^i) IaJaUA 

fiLaJVl ^^_jl (j2Ju]lj ^d]l jc> *—fl^au V Al^u^ll jlxll .fi.hj jl j£-AJ 4 l11]3 jX-gj 

^ ha a ,Aj-aJ jl A_jjLSaJ .» \a\ jjj_j A_jL1£ ^^-2 V 5 . LS^Kj-gII j;ijlj_fl] j JIgj Ajal mn ^^-Aj ^1—iJjjhAjVl 

S^^Jl Lc^akj 1 ^aU3I ^jjo£ju 4 4_j 11 ^]j 1 •«> 11 j>» jliil ,^2 jjj ,a1 ai^ 11 ^lia jju 4<-1jIjjJ)^J1 

IjA CjJaj jl (Jl aWI jd]j .LjIa-a j-GJt]l lj] ^)S_j3 J> _ 5 -j]l 4 A j] k^iVl A_j]l^ ^1 Juc-1 ,12 jl jj ^11 jj^i2 .^JjVl 
^La_uJ1 ^-2 (JaLujj ^j_3J i-liLc-ja 4_jj_ui u^ILAj LlA ji hi Vi jl 1 ^-t-a j_*Ja2Vl j-A jjdj A_3 ljJ 4^-^] l^^ 1 (Jj »^ 

A_il3aJl j^G 1^ t r,q'l A_3 lJ^]Lj ^JIaJj' Ajj jajl KjaI Hi 11 ( ^jlji]l j_jl3]l jl jA iJjjucS\ jtj Sj_A (JjJ^U 4 


55 :" s jj^i W-^ 1 " dP^ 1 " liA ~ Maxwell's Demon-1 Leff j Rex. 

r ^ ^^ 1 i ii\ I (Ja 1 ^ nio i A t A\^ s. ^ A I \ I L^XoIAjAjI 
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(j-A A Uikj (_jjdll $.J_a L-JA k n ) ‘ .’J (jJ A_lli 4 ^ jli ^3 £>LaII (j_A $.J_A £^_a]1 'ij ^ k <-"i 

(jUadj ^jJ&J (jl 4t_j3jdl A_ujIaA. jl A3,*l k^ill ^Jjia (j£. LaJ 4dJAJ (jl j^ aj 4 Aj-la* (j-a (j£Ij ' .Adlfj oj-a ^LaJI 
♦ J jj LmljLa l~* \ i\£> djjllVl (jl j-A Id Laj . ^JJ Lgdl&lj Jj3a j-a dil Ajm^kll £_Aifc_) A_)daV I (^dj 

.dijdl Jc. c_ isjjj jl£ 

J > «-i**m jj l du jl cj-aH j^ aJ 4 j Jajll _j\ l Ia3^.j AjsLujj J-aldl Adjjl jAJ j£j • La&j jl JaJjjJl jl£ 
jj-Aj cili ( ^d- Igjjda ^^.3 djlfljj ■ >1 dlijld! oJJbj Ld Ajjj A * nlnllj . Aaid a djd Cwltj ^^jlt dljjK a!1 
Axzj-^ysJI A *jJa! Jjj_w£Ia Lgd£ aJI&a ^^-Sj , L^j jdjjl LLUul jt-j jJall ^Jc. (_^d. jl - a ~J j ■''' 
4oj^iA M > Ig i^l t^il ^j-caduJI JJdVlj A_jji^a 4 ^ \\y ijSiA S*.l^3 A-Ijl -\a) aJHJI jjl3 41 *W A ^Ltl AjjUijjjJ.I 

jHIj 4 ^Lj J& krt i 1 3 Afl Qj 1$ 1^1 t^ll j 1^1 ^ i*j t*Ti a ^A_sIj 1 j id_JJ^ j^_^j jl ^ 

(j] LgjU 4&J.1 ml' AiUall *ij£a LgJj-oj >dxA .d Adujda jdj Jjdl^ii ^^Jc. jjlij jdl Jj AAmuIIj 

j£ a£j^. 4-^juj J ^jrVunj (jjl£3 jl 4A_i-caLaJi AjJuliJ Aju^ajl CjIsIL (jt ^j?Vunj V (jjl £2 laj 

jail ^axjj mAj ^-ilaj-ixJ ^jJ! 4 l-i l l -j i/> A 3a^a ^_S ^jjLiil ^ ^ . AjjjjLiaJI A ^_S A_j i^Luiajj 

A_2fc.Ha AJH -j-a \ aja j-oj (jl L-iAJ A_allall jjtS jA?^ (JI£joi 1 AHJajj j>A ^jjJ jj^ ^ Aillajl 

A j tallLj (JaaI (j^J 4 jjoiJ\£ 4*\£j 31 Ajjj* All C-j'lijH All A_ 1 uHL) cljiiLj UjjjajVi (jt jA (jAAjJajilj ''.SJJllIa aJH 

. jtui! (j^ U\£ JiHkVIj (jl c^1-c^L^\ jt (jJaLHU 

ojji pj-*Ja .A_uIHaV^ CljLijJaljj A Ujua] A^jjJa (jli 4(JjtaIlj LijL-aA.! (jjjli]l (jH Ijj 

dlVl^it (jV 4^A Iajaa) A 1Ha (Jl AVfcVi olyu| A aIAV^a CjVIa (j-A JlaljVl jjJJ A aJA'iVI Jaaj 4A_flj^JaJI 

l^-mflj jjl jlill CjLaj-luA. dj&Uaa.L^J jt^i-fc V HjJa JjaH (jl liA^J JjHH ._jjl&) A Y\\ a!1 

jl 4(jgj^l jl A-Jjlj ^ 5-3 Hi**l a 4clil Ajhnll o’*lA (j_A jHiJa J^LC- ^^.3 4dil aj xuaJI j.\n ^ , (JHla pljj ^^.3 

jHii 1^-iAflj ^jVn (jl (j^-<^ 4(3^1^^ Aja^iA A_Lla CjVIa ^5^-5 * JHjoiVI A qlVt a djic-laS jHii Jc. A Tia 

jLiJI (jH 4ergodic hypothGsis a_jJj&jVi A_j.ija^a]l »l t^-n^Vi ^LaIc- a^a-uu LaI Lasjj . uHlxi jl d^£ 

j^iSi 1 (jj^J V lAJ_a.lj j_iC- Lijljdc- Jj>Ti A_j\jjj^ (j^ A Iai^aII A_j 1 Aj^in jj-A j£ l^dl jjJ)J-*^ 

(jijj kt^ (jjjjjtJ jJuj Ia djUjjdl J£H1uj 4A1aj^_a]I dil Ajhnll jj-a Ajtxuljll A^yS^\ ^ 4 jj£]j ,^p.Vl j>A 

. ^hVu jHd AjjdJi Jxd j£dl jcjJa£ 

Ji_ujj 1 <3 4 J aI^ a ^iC- t ~fc) hn J j) ~*fc. ^ ] 1 (j-lc. d^j^l ,3^ 4 Jjjj-dLa c^j^-a -^3 

jLxJl ^JijH (^ill J_mj ls 1\ VIaaa.1 dLaJadl Qa du ^^£1 l^jU 4C_i\j]l Ladc-j .1 

^jjdl jlitU ^Jaxj <.—jl— jJI ^dflj Adi !Hj_a »(j^J>^H \£]£ jpj (jl-Ha j£ ^3 ^h~iiA j£-td A_i3 

. Jjdill Jl~> a!1 (—fl» (_^1 ’4A^J1 dHfcjj" (j-a 

(_£jd.Vl JlddVlj dll ^'dV 1 JH^. (j_A A_sUal] ^ ajaJI ^yal . di aV 1 >aflj] Jl a’’)^V 1 ^Iddual 1-dajl (jdoj 

(jli 4 Jjj-mHIa ^Lil 1 ia^^ 1 jlj .A_jjdl dHj^ (j_A HmImI Idl^j V 1 a^ ■ ^ Ijjlc- a_1 H1 JHu 4^-d.lj >j.i nil 


56 .ri q* ^uii jA^dl ;"... y s,j^"_ 
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( 3 Jjla |jj] 1 ,3 » a Jaa jjJ <AjJ A aj 1,1a. Aj*_ujIj ^aIaa j_ic A^_j ja (j£_Ju ^^Jc. bj >T\'\a 4 dllaluj CjUj^JI 


OUujaU j^A-ujJ LaI 1C-J . 4_ll j)_A £-jj (jj) jl -k A \ 3 Vnj £_A 4~%1 -s j |j_^Aj . ,1 J, W j)_A LgJjjC. 

4_a3J!La 4 4 _ajULa (_bVl (Jjj mil t-^l nn 4_lUall (jl_9 4p jj 3 11 <—Aj-ui^aH j_aik]l ,^3 OLjjjAJ ^.l)~> »<~\\ (jt_j 

lAjbj-aJ Ajla j*4 aj V jjfc -'•''} 

^Jjj-t.ki£La (jL£ Laa j j^j Jjtjl ^JJ 4 j A j 4 jjjJ jJjjj (Jji 3 (jJJj (jjjjjp^j’qll (jjj^QAll j)J_> jUajjoJl jbl 

oJjJC- ,^3 bj& 1j—AJ (jjjJI iillljV AJ-muIIj J jln-% —A ^Jj A >r>JA 4-Jjb LujjojVI J ij-^3 , 0.1 ir-Vqj 

(JajJ bl*9 (jjjUlll jj£j J (j^AJ »bbl£ <jjjjj ^JUI ^jIa L_ijflj]! (j^Aj 4j] «Ujli3! (j^lc.jjJajA]i 

(j_jjA.il Jajj ?<-ljbjjAJi (j^a Jji*s) j_j£l bjl A jj^Aj IjSjaj bju-<aj jaa 1 g n >a jLmjVb A^-Uau S)AUa j)A jj£l 
(jjjlfl Jj-i2 (jl 41_A 4_iJjlaJ 4 (j£aJ 0j3 (jl ij_iIcJj OJJAA (Jjjaa£L<J 4_Jj£a1I 4_JjAa1I 

4L^_j CjLjjjaII 4_h3j}| 4_ja^jAll j^jjla (jcj .UjjJjjVl SjbjJ ^j£aa jj£] 4 n*fiH Sj£ill J_Ja *.!}& jAj 

SUaJl Jja. (J-soIa La blb& jl^3 (jjjlall Jc; <La31j 4.ilauj (jl {(JF^I bjbj^ (Jlj^aJ (j£-Aj 

. Ijjjaau (jl (jjaljll (jl ax j pUa I^Sa jl 4p\jjiii] SJjUll OV^IaaII jjA ^JJJ 
jl^IaV (jUaJjaill 4 x*]\ (j^j >>^oU (jLbAilujl pLaIxII jaju cJj^- 4 c 5^3^^ jj^^ll I^A JjJaII aJjIaa 

J-A3U (jl ^1\ <aIaj <l>a 31 j>^J j>A (JlaJl £_a 1 uijui (Jjjj»u£Ia Juc (_^jAliall (j^flSlH31 (jl 

^oIajVI *^*-J U^ 5 (JajJ Laj QjiW 4 - ilaejll (j^AJ AjL IjVWlj ,CjljjjAj| 4 qju^] JaLiL 

P^jjA A .j ^jJauaJ LaJaC. lalaua (j£jj 4 JaIj oIaj! J^LujJ > aA 4_1 IaJUC- 


AiUa Il^jaVI A (g >11 j>A ^iSl 4_jU]j (jA oJaIj A^a ^3 CjUjjA. 4Ajl^j]1 ^3j .(^JjaVI (Jjj^aJ! ^3 ^jls 

(jjjl-3 j_A (jjjLall (jl J j J-ti (jl ^J] JaA3 < — J J^ -3 (jl-^ A_jU 4 I juAa A3 

j>c. g-Uyj-k.nV 1 (j£aj V bLJ ^-^ 3 ! V bl" 4.u^3 . (jjbk. ^Lc- J! AaSjjI (J^J 4 ^b-aA.j 

(_Jj UUajjoi Aja_mU Jjij > A axA I^Sa jUajjoJl (Jjaj 1 JA bu3 <—flbjalj .bill |kjIv^aJI g.^bJlj 

. IaIaa-3 

J-jJ-bi 4 ) ^ ) X ^Ic. (^ 5 -Sj .4 *9.1 3 11 (jc. aJj^_uU (Jjbu (Jjjj»u£Ia (jli 4 Jju LajS (jAJJ IaS (jSJj 

jp^jj (juaAAJxa jl_Ljjja£ JajJJ bj Ija l^Ju-ca 1 ;ja-uia UU (jl ..^jSjIja^ (jbjb 

(jl (j^AU AllJJJj" 4(jt_J p-uj (jSJj ,A aISJI AJJJU Ia (J£j Jl*3 JJ& l^JLA (jjSjk h AajJ JJ IJa 4 fll’ir- 


LujjJjVl (j-lc. 4 ilauj (jl J^ali (j£AJ J^3 M .Aj£j claljjl£ ^La cJ^*^ l$b» *a!j CiaIs bj ^UaAjb 

? JaVI Ajl^j g-i 

J 

JlIjaII (^jjLijgJl 4 Jjbbj jb L^JjIju IaJac. 4 ^ °( X ^ ^Lc. (;j a^ i ^ I^aII 1 JA ^3 AaaJI 

^3 IajjjajS/I (j-aaba (Jja." 4 A JA j (jljAC. Ijj J33 . (jjl ^ 1 a ^jj-jola (JjjJ-uiIj ^3 Ija. Ijjfl a Jjca Laj 2 jjj^Sj x a g^jJl 

4 ( *Jaij]1 ^-3 4(j£Jj .SjbJI (jj3 (^4j^ L$J^ AJjb_A^ M 4 Aj£j OUjIS jbLil (JJ^jb j)C- ^£jaUjJ ^Uaj 


57 i r Q* i jjUii j.^^J LP LajI ^ liLJ ^il V M - 
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.OLJjla]! AJLla] JSl AjJLa (JtaJJ AjjVl Sjfl31 (JIJjIuiL (jlLjuill (_jaj-4C. (Jj jj ■ ^ fc jJLj U^ 

^JJ Vj k<nj A_i3L]| (j/> mil dlljp-uul (JLLa. 1 ^ (j£*oJ S jl l^iaI! ^r ^ nllj ^r ^ n II (j_A ALmlm Jj ^jJ\ 4 ILa 4_lstajj 

. IajIj i^k Ij IjI^L]! JuJ cIa J*_LI w > - nl duj Jjjj'uij jjLLc3 

*(jj^ AjjJlc. Sjj > ^aj 1 j InL j Ij^-AA (J£ju Ink kill JJ (Jjjxa^Lo J^Lj (Jja. A Sjilj 

jjj ‘ 11 V ^J 111 4 jjJat ij .Sj^nll Ja_ujj ^ a£j^j -j^ aj Ij^La. (jUaj-jJI ^nQj > n tVj .Ja.lj Ljjlc 

(jl Inj nil! y.jai.M ,ij 4 j k hLaJI 4—uL^Sl <J SjSLj Ji^ 4" mTi (jja (jCj »JUAJ^ jl (j^LJl 4*(_£j^Jl Aj3 

4(jVlj /lijj Jjjj 4&JiIl jjJjj 4<JasJI >>nk >1 Ajli 4 j^i^Sl JJ Jjj LaJuc-j ,(Jai£La£ Aa iVLnj (jl 

jJjj < j]i iAjjLg^l AjjL^S SjJj ^Jlc AJalLkjjLj *^ajV1 (jj l£*^ (jjji <J AsUaII (jJV^Ln 

J) •> n (jl (jUnj knil ^jJall.<-,j tjJj^l ^u ^JJ ^i_ua <■ k^ AaLVi kuL jl 4jlai_jJa J_ic. *Lj^£]I 

^ j ln~i k in 4 AjI ki-nV 1 AIIIa ^Jj jL$a)1 SjL&L)j .SjaaJI (j-a (jmI^aII JjjJ (jjjl (j^LflJ t^lij (jl ^ jlntmjj . JixJi 
j>^LaJl (j-4 A$_aJl iiljjjj Jt AjjJS V (j-* 5 Lac 4jJju Iaj 3 ilc-jUfA 4 Aj1ajJ1 jj£j (jl (jUaJjoJI 

.^(jjaJI (j^ kjr^ 

(jl£ .IaUj 4 aHA a ^lVn ml j>£3j .Jj^Ia Aj1£^J Aa2ljj Aj1£ Qa jAij iliA JJ 

\ k i}\ 4^-uajVl _jl j>AjVi 4_ul^jl (j\£ lij La J.W j 4 (jl }njk nil (^jjjIjS (jl 4^1 £^^IAaJ1 A a.V41 

. j-i-ujl jl (j-«jl jl 4 * jl ) (_^1 4 4jLa_j13c-c 3 bit <-1ij ^jj 3! Axa-uU La jn kkij 4^jJj-c . .1 ^jlin 

^jUJI (j^jl^]l (jl (jl a k^nl ^ 4^")~4_aUa]l (j-A A \\n a A_ia£ 1 a\~\ k nl 4 Jj!)Ljj A^jisl 6 (jjjLja3i !j_a 

4^U1a Jl Aj^I£ja.)!Q (JajI^aJLS ^Likil (jJajjflj (jl ^yo]] LjJjIaj JJ^I 4(Jjjxy£l-A (jUaJxu jljC-j Jj .^l^Vn 
Aj rr-A-k.kij La J&V1 1 J-A jpa jpa ^-Iaj La pLjjail jjjilJ ^_3 (JajJ AjI ^A 

(JjLaJsla]! ^ a~> 1 Ak.iiflj JwLl (jl J] JL32 > Jaaj ^j 3 J] (JjJ La jJ-jj (j£3j ,p\£jJlj LiaLjJ£i]i 

A^^jl AajaiJ (jl (jLuJaj ^^3 4 nJ Ajjl_J AaUall (j-<4 La 4 Jc- 4J^JJ (jl LajL 4 . 

.aL&Iuia 

(JljljJlL ^"iaIj 1^>Aj^ (jl£j ^SjLaII (jc- ^LalxaA Llj-kj j mj (Jixll (jl£ 4 (jlIni .Till AajJisII (-liLiaLiAJl J 

Jc. 4(j£-aj AjI jLjaLi AjjjallLl J^Ljj yLj 4(JJa 4_jjjojljaJl ^Icj <JjLaJ3la]I Ajaj »AIaI tn a 

*L_ij .A^Ua 1 ‘^"1 un a^JIjla]! olijj .a^JLxa olLu £ ^\£LJ1 jl jj&l iA Lj mill aJLJI fijLA ^_a JiVl 

^JLxJl j. ^ ^Ti LuLL^Xcj 4Sjjj a Lj1jJ3 (j£Jj 4 (jjISl kki a (jjusjj-cS liuiajl j mt *i (jl (j^Aj 4bj\£j <JjLj1^ju\£ 

J_3j «4b J J Jj t^ILjA (^JajJ A_jl jJLjj ,£ Ll 4 J-xj Laj 2 t^lJj (j-C. > 11 itm jjj La£j 

lilLiA 4^1 kinl Ajl (^lj (j;3J1 4 (jljj^J (j_J ) *L C ’l ^Lc. ajjjaj 4 " n_i JjtJ Jia. Jl Sjall a JA CjflJk£jj-ul 

(j —a SjJJJI oLjjJi] ^jaLxj > ui<i ^1 j£H k nl La J J (jjJ 4 jL1jJ)J 1 »—ail k <n“i i (jl ■W^' fJ-SJ 


^ is j j dsL^^Lt-kili j -^xt] L \\.\ li ^-3-^ t - 


J 4JI l XxJ LaJS jlJ (_]-*-9 La^ l j±5 ,jL£ I jl Lo j £1 1 L u^ 
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tc jax axdal ^ l* Mill (Jaa. (JjVn J (j£-4J <jj (Jj31L jj .ujc- Jj Cj\ il 

cgLuiVlj .AjjIjjaI O iLjj^A_j SpjJ-4-c 4dL33 (jx LI i*n^ 4 4_ajiJlj dJ-uJI Jdx 4—fl2j*n m 4(—illia^cji AjI^J L5^ 

(juj nJ ^jljjjall C-LmA iA kn4*i ^UJl ^-Sj . Injn ^1! /j-<a IajjjaJ (jliLVL (_j£j 1^^ AijjuJa dul£ 

rr-j-t-^ai 4 4 _iaj-c£ 11 4 jfLul£jx31 A j'nQj LL31 4 _jL_ujV 4cj_i£jj ^jli t L — to-dalj L_to_jJa1 p l»-uJl LoJJX 4_j] ^)_iLa. 

.AiUail ^jjl 4-j.afL <■ -',IL 1 T 1 OLo^IxaII AaJIxa jA At ^ViaII ^Ixa!! ^jj (Jj£ll JD^J * 4 . ** k 4_ix_*-al 

^ »>IS 4^^-mjI-wjI tJjilj) (j]^ cjjdu £ L «a^J J cagJ jJ3 Aj! j^aj 

j! jLaiII ^1 ^Uaj] (Jjj IjLd Ja! 7- i i r\\ dul£ djLdjlat-dla ^ 

LL*a dj Adi j $ )ni j^LLjj J ^ g qi (jl (J_£aj 4 I^A/iIjj Aj-daLJI SjUlLujI ^g_aj *(jj-AfSl C5^1 c, ls3-^' 

<j! *.-1 •>jj ,La £-jd (j— 4 Ijj—ujI^. 4CjLa^Ixa 01L*a A_JV1 djdl£ 13] JaJlS (jJllj 4A_JL (jUaJi joJI (Jl.\n ml 

(j>i djLcjLtA]! a_^JU_aj (jU^i dll Aj_uo£j ^3J1 <J_a*J1j . jldaJl ^1\ ^jjjjLL aJj i <n^A 

t^-usaVl ^g-Ic- 4 0 ^j u- 4 (jJj ‘>iij ^j]1 ajcLuJI CjlLijjl£]lj (jjljx-u 

.dtvLujVl A^jIaaJIj JaIjjII A^ >Vn ,^ 5^1 *n jll ^jj j. * 1 1^lX ■ a 

^3jl 4^j_jjLujj ,4_ajj a_jvL*-^ ^>3£i jj^jUu jjJ£ djLa^Ltdl ^jx Ai^x L« ^j] 

^gj] i’ll 11 (jf ^jjJl l^JLujj] aj (; ^S] Ol;L3yi ^-^j3a J-daal 4 3^ djlj > a A 1 k s\ a! 

V 44 —JajJaA. JjlS /jjiLi ^J\ da ^.al.hj A-jjlj.unrJ! Ajjj^aJl CjIj3j3]Ij ^aacJi 

,^y>x ^jSl^a (jj^ ^2 ,Ajj]^J! 1£aaUjj]| ^2 L <& l^-maj ^a dijl£ (JjLui^i ,yjli 4 Ajj]^. 

^Lx ljj_dj 4(JjjjJLLa 4~* i AJ j—o3j ?Ajjlj-wi*Ji In ttij pLjj ^g-lx iaLaj cj-aIj (j «f>j *■ fl .J5tii.VI 

djj . si \ i, ^ajaall ^jli 4 Jjtj Lua (jj-d »1-^ SjLuj] djLajLtdl a \\ > ^iLj )jj_n"i 1 ^Vn u»\ 4 ^ ^ £ A 

.UjjjjjVl (Jih,I ^LmJ! (j^l ^ ^rVlTunl jjiJl ‘Wij jA 4A;lMjUjji 

yjMJ-d ^^iai <l3a ,A-ujA^]j ^gjj jxdj V A53 AaJ 1 odA (j]3 4A-LdaL3il CjIj^VI ^ua^ r H ui l 
Jllj-xVl ^g_a AJia Axl xuaJi djLcjlat-dl ^j_xi (_£jj^a lid AjJalaLjJajl 3U1 AjjIj-ui^JI JlljX-Vl (jl dju Lxjja 

& Ul .1 j.It 11 (j^lj . Ajijlj_ui*Jl J)1 JxVIj (3 4 . A l^Vn ^Uail A x t^nl^Jl Ajia ilxjJajVl 

J_da 1 ]3l»>J Laa 4djL4jLu<k]l (jx j_U3ull J_ia (j-asli SjLiil jJ-daj ^ \'^a\\ jj_xi A_jl AJ^I^jIIj ljd^.j Q^jLui 

— diLxj^Lt-dl (j_A l_illx (j;jp mo ^g_t) jaj UjjjxVI (j^aj q-s 4^j in nil ^l-C' L^Uaj ^j] (Jj-all (j ^ aij .LujjxVI 
Lidia 131 .<—J \) >^11 Vj 41 S; >^fcll a. J£ jlxll j J .djlo<-lu3lj Lvy-ojj (j^AJ djlaLUdl 

^gjlj_dx |jt-iij (JjLj jjl 4 ^>a]I ^jlnl.i-,j 13Laa .LujjxVl ^-StJjJ LoJjx ^j^nVn djLo_^Lu<3l (_gjl^c ^jla 4At^nll 

A ^Li')V1 VI di'-kl (_ial ^1 Jn'il Ajt_jJalaJI A ^Li')V1 Lajj .OliuLi^l A JnnLLa (J-ald ^n i a 

dx Axojj^djl C1 iLqj)1».aI] ^jJoxdS] Axl t^nn] CjLo^LtA ^auoj LL^l (j^ djLojla-nl] /jjjLuj ^jjjLa ^j\a 4 A Lin a!1 


^ i '' : UT: „ I L J '^~i 11 (CjLojLtjill j «. j. ^'. I 11 j " ji ^U^Lin ^ (J, w ."^ 1 .. ^jQaJjj 11 i^jjl^.j Cjblj^—L6ff J R.6X. 

jkil icjL,jk^. (Jl^jj jjj JjjuiSL, (jlkks Jc. JjUjII cj^ jUJ Jlk, J=J ^“EntropyK Information and Szilard's Paradox" J J. M. 
Jauch j J. G. Baron !$«-■? ‘Leffj Rex. 
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. (_£/L^.VI 4 A Jll k U \-Ujj_JJji | ^g-A..i , J 1 k (jlS 

dLajI*-dl jli 41 Lluj^Ij ^L*J! JaJa^-aJI .^-9 jjli _jl g ^1 ]\\\ gdaldJ! 4 CjLo_jI*-c]I JlaJ! ^1Jalli ^ji LaJ 

Jidij jJad <j1 Ulfla^Lui A_j\i 4^1.l2VJ ^j-Ic IjJjjj (jJflldLa AAjpj lda9 jjji .©Wlidl (jjjLS LLa.1 ^ a. »"i L-djl 

(j-a A1 dd A_xJa9 A la dad La-a ^A*-! AjjI > 1 <diLaj!ai-a]l (j_a ^jxL-Jajj 11 na.^ J-ic. ^LalS ^_u (jjJj 

A^l SjLa^JI dul£ LalSj .A A^kj (JS .'.Ti ^_S3 A_ajSa ajl <j£. 4 -1 ^ n Lula 4 4_jj jJI Ullda Ijlj .dujl^iJI 

~JALda3l (jJ£- La^Ja gd 4.nSjall jldLaj . Ai.1 t^ill <j*a AiLjUl did (Jil LbjLA JLad.1 (jl£ 4<LajS3l A 
(jjanlVi mj (jjjJI t-A MjV gjfljj ^ Ida] I jS dl jl 4 ©j Sddl (Jj^ Jjj-mj£Lo A *^a3 

(jLS Adi *o^£a djLajLtAll &.1 (jjjLwj A_jjia3 cdjjjjX” IjdAj , ji * A1 <j_a A ■»Lali g An (j_a *laul Aj^^I 

. Jajlij (Jj^. A^ La ^]L& 

4diLajIai-a]l (jc ^jjjLki A Vinxal ^ jJi ^_daLA j nan^J LujAjVI qC> jjjju3I (jli Ajldd]l <jl gaj 

.gja-sN (JA A cjIaJI dj]A (j-A S^lj A_dajJ gjl^all ^jg.La]l IjA ,^jli 4*LaIat3! <j-a (Jjda3 ^)1 jI J£ 

g*i is*i i^J-a A >1 J jW \\ djl_a j^l»_^ | ^g.A_., l -j Iwajjj 4 a ^jj_u]Jj^_a 1I ^J_L ^jt_3 . dijjj >n& >1 Lj i_iljj-a A xuflJ 

A_aIS 4 "lilla 1 jj j . LaLoj 4 \\ 1 ^ a p^joi jj& pJ)A. ^^giaJI ull]j /j U c. Ic. S~'J 1 j 4 ^jLujjV^ 

i^jJ! ( ^_ljLujV^ Mi ^_Aj 4^1 iljj AjjIj; . r,» 11 LiSl^jV il^ j >^ir> Jjjhjj foi ..1 ill ^UJI jlLj 

.Qjljjjl ^j-a ^jjJa1a]I ^j-a Jj^ll gilaj La3 IjJ 4 !^jjS]I Ajs^aj 

u^lj^-a laA t—fljJaJ djLa^laua aJ\ 4gSl^jl 4tilll& ^joj! 1 dil-ijj jA ^jlr.. gjj^nall ^.‘l^fc^II 

4 A_j^jjJ lA diL^ajlaua A_^JU^J Lid (jA^ A A_Sj^. J-ilA dH' S ^ U1 (j^ 

A_ajLi, dLajJajjj /jUajdJI (JIjjjjojLij - ‘ A 1L ^ ^jj^-aadl 4_jldl 4*’ ^ L I'A ^_jjl AjjI^^JI dLLdlS 

tdj ^ a\ A_ldj» A\ au i^aJ idjI^JIj dilii viidl A_ijIj^^| A il^j^ll ^ |j ( j^L.,.^VI 

L-a£ (j-^Jj * * jt ^ jl 4jj;i_AJ jl ^)LjaU — gjJ)- 4 ^)LA ^jJ] A_j3 A_^.Ia, V 

£SjL_uJ! 4 q]-^ Lj>-k a La In ui tilLiA bl^ IjC-UalujI ^k^ajki-vs ,^jli 4 Ajj-fc ktill (JLac-VI j[yj> J2k_dali 

(jlS 4 JjJlJki (j-a AJ^Lj djjUai jLj^. 1 (Jj^ LiJjc-j ,4dVVI d^jJJ <dljl£ (dLaA*-^^ 

(1>5 J C ' 1aSj 5 I j] 4Adajj-aII <-liVVI ^^ajI dati »(jl£-6 cJ^ ^ < — 3 ^aJ^ i£j± V (jt 4_i*_k-al! ^j-a 

jl ^ jl 4 4dLajlaua ^>1 au ^jl£ IjA ^jL 4 <j^A jl AL^aJ aJj& jl 4 ^jja£-ail i^y$\ jt JjoijVI (Jjnl>II "AS 

.LjLuj U^idl (jS ^a^^ ^^^1 lJ- 1 ^ A 1 aaaj!1^I — A-Lac. j \ A Lj kuj dillS La^a SjSL aJVL . * 

t—d£ Lai .A jalkin SjLcj La jl ^AJ^.1 (j^ 4 . ^J (j^ 4VIdui Aj^-^I L 5 ^J 

g Ay 4 J >J (JS .A Viirll jllLuil A_fljjJaj 4 ( A«ladl (J_fla]lj 4 1 ^ \°i (jLS (j- -4 oJ^ij ^-L’ ^ datd 4tilJj 

^L& Sjj k^ill did Aj^A (Ja2 Laid ^ j L~~i <_jJ djS$ ^j-a_jJaoj I J_A {jLSj . jl>3 jidllj 4 4dLaA*-^l 

AjjUd! XiJju \)JJ >InlL lA**A {£ jJI~^l j >11 L > kin ojLc-1~Lbj-k a 4dLaA*-dI \ar A-y 4^133 A * ^ ^ 

, jAA^a LIA-A i>A^ A^adl A! dildJ li& (j^j 
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Cj^jjLS <J_x3 La£ ^-as^I! c_!j_ujI^JI cJ-*^ IBM j_A jjJiV *—i-1^ 1 j_j 4 ^ °[ 'l ^ ^Lc 

jl (j£- 4 J i Aj£ ^^Jc. bjjS j JaJ A auilall jl ^IjII jjjli3! ClajI .4-jjjjaL! 4 jfnAlip3l 4 _sIaC. 1 jLuj.! 

\ ^ k ^rar j jV 4-ilia ( ^Jj LjJjlj^. jA * * (Jjaj (jl ill ^JaJj.aJ 4jjljJI CjlSj^fc A^li . 4j^l^. 4il o^laS j_^J 

(j-c 4LI > >i 4 _ia£L jjOj jl LajU Ljaj 4(J_axJ! jLaJl J_ic.j 4 nil! ^_3 aj jjir"i j^ aj V <J£ j JJjuj jL£ 

4 t jj £•^-Jil jL 4_ij)in ill (Jjjj-uSLci jUajjjj 4 l^ 2 _ 4 u^r. jjiAJ V O 4'* iC .Uja —3 4^LlaJI 

»jJjLU 4-%^ll dujjj tiljjj 'UU** 1 ^ 4jAuij jLJI JaaJ! g 1 (jl j^AJ 

4j^«la. 4jT Uj^j Uj 4 j£]j * ^ iodl j g J-+2 M 4 (J|jLmu" jj Jai-Ojj 4 4-j-i^La. 4jl ^Jj Y+Y 

^A«ll (JOjl (Ja . JJjlII $1^, (jjl jA 4_3 jjca] 4 Ij t >ij Uj.ll jj^J jl 4 ^ •^ Jt ^ A (^ic. fA^^l 

jj d ^ jx_& s^a, nYr^vr-ur^Yv j Lajj jf ^+r ji «y+y 

^Jj £ j)_A J^ju jl jjU ■. l li i jLs - L)‘’-J V <—jLuj^JI lub ,4 tnVi |j_A ^_U*j jl j^ aj CjULui^J] 

.c-j\ uoaJl <Ja£j Loj& jji >»j £ jji*H] 1 j-s jj£ 1 oIaj1*a ^jja_i Y + Y jjj*j]li .Y + Y 

4jjjs_*-a£ 4_jjU \ (gyjA^^ j-cj 4a;j^£ 4_iij! <^-3 ^Ajuj jg-jl jOV CjjljI YdUdjlaLAil l_jaUj jjt 

La£ 4 *~>^ ^ clulaAj . ^ 4_&|^ij ^jj ^LUI (JjjI£ ^^-3 CjljjjaJ! jl jjjiil ftlijJ c^UIl ^1K-^V1 jA^ 

(^Ilal Ldljjti .^Ui^i (3^)^ (j^ jJ^U-aUI \ 44jl^Vi 4jj£a]| JjjjjjSUi 4 j^j ^ jl^ail j£jjj 

4_ jj U (Jj^J 4_jjj^JI 1£iaI jjl \\ jlj (_]_aIS ^(J-a] j^ (^iUliUj 4 jj->.iiJj \ aj y ^kH j_A 

j_A CjU^j1_j jVI j Hajj jir—uij j^k') A ,^JijJ\ ( ^_3| L&_^aLj 4_Iasi_jJa] 4_iUa 1 ■ nj 

^Jj 4jai-ilaj (^iilj - (J^al£]U 4_jjl^il j^a jl£^ J£ cliUj^Jl ^jiajj V§-j j^AJ (3>U3! (J£ — 

t4_iiUj) ; i3 CjVI^J lgI uaj 4.jla j Hjl_A^i*-Ajli ,4_jjajlaJ! 4_3V1 U. 4_„,jj (Jsl CjUljIj jl^^ 

Y + Y JUaj 4 4_ijjjj£jj 4^_ujla. 4jl <j-A 5 ^5-ic- j-tlaljA jl tilLwj ^^-3 CA jJnljj CxjI£ c-Ij-uj 

aJ^lj ;_}£ jj ilij .LaiatA jl L^.jJiA jj^J jjJ-w^jj^J 4_la-Mj|_^J I 4 JA (J£ j^>" 1 ^j jlii-alj jyl^lj jA aLaLa J 
^jJajaj Ia^^a jl jJlV jjj-aj . * jl ) U] (Jjaj jl j^Ajj ^4j^aJI jA j)ilaLjlj jjxuj ailA 'jSliil U^l-^ j)A 
LaS 4 C_iUajj ,4_cj\i j_^J jl iajfi j^AJ 4 \\^ 4 _ 2 kjJ ^Jj l&_^ 2 kj jiUk^l]l JaijJa 

iCjULuiaJl j_A 4_L_^la A \ JvLk 4 a j» \ ^ 5 -aSj 4_!j_ujla. 4^1j_akjj Ia. a ix 2 .4_iUaJl j_A 4 ij^ l +1 4_ja£ 4 jUlII £-a 
.4jjjjl ^ 4CjUajl»-A]l JUU 'UVi jU 4 1 ) 1> 4 IAjIa j^Aj CSA'y mil Uj-ViA 

4_iUa]U 4jjliA 4 _a^-a Jrj£~ 4 '- 4 .^j ' 1 4 ^Ull C-JJ-ujlj^Ji ^-3 4 a^)£lLJl HjLLa —lu (—*3 jLi n jpa j^i > jaj ^-jl! Uslial! jj 

L *\) ^ jl ^La 1 ^ 1 " 1 4_aj3l]| tiJLLujLn jl 4CluUi-fl^]l ^_3 4_AjljA3l i^ ■ aJ (, 5 -^ 

41 \\ > >i 1 g U-% j^AJ 4 4_jjJjj]l ^g-Sj ^4_Alaj_uiA]l 4 jjju3U 4_la jIa (Hjjjl n\\W ai_A jLs 4 till J ^-aj sVi 4jlj-uj 

.Oil]! j ^ a j jl l^_i j^AJ ^j]! 4_al£]l 4 LI l >1 ^_A j jJaJ 4_st_ulal! jl jAjj j^J * La jl-U 

^-3 4_jjLjJ)j3 OLa_j1*-a]! jl 41 \ m jl jliV (Jjl^ >13j . j)J-*A (^jj_uia j-c j^a^I ^^ij ».-Vjjj j^ aj V ajLuijJli 


4_lri_5 . _9 e_« a 


. jijN! J-^o- 11 irreversibility and Heat Generation in Computing Process," ^ Left j Rex . *« . "t'.ni l i5j . 


(ji Cm jtSlIj »jl^9lThree Scientists and Their Gods d Wright. 
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■csy' 

ll~\\\ ^jJjLaJ 4 jJjV Jxaj ^jJax^l 4 Jjlaj S&C- <ja J*j3 ..IaJ! Id& Jic. 4 JiIj A (j£k]j 

(_i£ ,^_9 A Ja > »jda 4_a_nj 4_jj_ujlaJ! j]j_i-ajj3 ?^_aj LLa t Ix-a (jl ,^9 A ixaxllj A JaJxadl A 11 l nV i tllij 

i ^_ iLuaj^j . ^_A U^JjU Ua£j_uj ^ - ■■ Igjlfl 4 tliLl xuaJI Alxului (jl Laj . LI > n-a \g ft oja 

4 —la j :4 _jj!^aJ! ‘‘UfLuAia.ill A fl]£] 1 ^3J L_^JJJ La . ^Laj <j1 <j£-aj .dAajLuaJl ^jkA“i gjl ^jjJ 

*0^1 hi > ^ ojLc-J (g>£al <jl t'Vi i 4'' i nl ,199 !V 4 j£Jj . (JLa-aJl ^r—^ LU£ 4 Ln ■ > 1 ij]l aJJSi Jajj-Jj 

Jj_^a jjSj c-il waIli .4uL-flVl ^-9 ^-Li-al ^g-il waII 4_ajjL ijj^u-Mta 4 Ic-Jaj^wJl jjjJlL ^lLLmuj 

JJLxli ^a — ©I^ jV! (JjSJu ojl^. liAj (j^a A&ja^ al L*9 j ^4_j|j^Ji^ uj_^J 

UjLajLuaJ! ^jJc- J >mi 4 (Jjjj^c- A h kLiljj 4(ji£3j ,X+T Uj\Vn ua\ gVn ui (j! ^Jali xaJ V (1 

(j^a jjSI 4_aUa Lajl ^j ^j^k, (j*a 4.dlaJJ (jlalj . <Jk.J J] <La£Ui 4jflLjaVt 

-t 4 'l wa]l (ja^r> 4_iia& ^9 > Aj l_Ajjoj 4_>ij_aJI <j1 jJb Utah j..-,•> jj_Ja 4^1LiA J] JaJ (j*a 4 _jIa jjl 

(; jJ& 4 ^c_uu3Ij .^jli daJj_ij ,^-i& 4_jjj^J\ £C_juUJ (jl UxiaiLujl 4^jji£jtjl 4_1V! (jl (J-iS 4<jl yja 4-1 lu (jSdj 

^j-a LuJ Ail£ 4. jjxnJ V 4 a\\ 

OLuiUjj ^lAj_jj tj^al^-SVI CjLS^_a 4_-ajlLd! (j-£>Ia (j-a 4_aUa J.\n m aJl4jl (jl 

4_xa£ 4 -d]aJJ 4^1jLa^l3tA]l j-k .a jjl ^-aj ,4iUa]l ^j-a \_pJ 4dIS (jj-^ 4_jl uaJ] ^ W ^11 ^jli 4 

4_LaS w ^ 1 nt /j£. 4 Q U I aj 4 11 ^ V- 44_jl xuaJI /jLS 4 'l^_lc (_]^1j (_>ajtJ /jl lv jj^LwJ ^_ill A^Ual! ^j-a 

(j^a V (j*a Jjj LuJaljjal Ujj-uI^ 4 ~Ti ) 4^sl_j3i *^JaLuC-l ^ ^Jl ‘AjjliJa <j-a 

ij_A Mil (j-^-aj V “O^ >Olaj joqJ] A ^_Aj 4<^jj]^dl 

sift (j^a ^.Ij La 4<dj\jl waII jLaJV 4j^j LjAUa (.j^-aj 4_jli 4 djJa 3L 5jli 

.^>jak W'lH 4 # 

(jl QA xiaju ^'L.ujjSaJ! A_ij\ tu-kll <_ijl£-aVI {jtj 4 (j—a JjljjLS 4 ^La1x 1I ^iaju .1 qWj 

j naj La diAJ A \n^ <a 4_a^Ia JjVnj *^1^1 (j_^jLa]! V 4AiUal!j SjLdl ^j-a 4_1 jujLj 1 djLa^la-aii 

(jl jA La_da ^ja JalaJl ^ allj .al^j ^JLadl ^J-^J La 4 1 mj lL lu 4pLjja]l 


SjLc-V 4^1^jj IjLaJ jl oLSIa all La& (Jl^uJIj »SlSl^-a <j-a La ^51_j3l 

jj^jj .LaLaj A a ^LflJjdaJ i£j -^^ 4 A \ t1 ^JVl 4_j\ uA ^^-9 ^Ljjall ^jjjljJ 4r_ 1 ^ 

.bhliJa oIajVI J-ajiJI 

.LjaSlij AJla ll xa3 £Jlu jjj£ 4‘*a n (J-aC. diLa^la-ail pLjafi] jja k^nll ^LalaJl ^L>a a 

(j^aj ^jUajjjalli .A^Uall JjJjlj ^ic. SjjjjJaiL 4 Ifr*a^k V 4 djLa^jlata]! j^k a 5^9 4 ‘V) ) ^)jc- ^93 

j\ jj^k mall 4_jl_dl ^cjJ - (J_ a*J ^jl (J_a9 jJuJ 4_aUa]l ^j_a A ldfl 4_ia£ un ^yjLiS (J a^j 


61 (j-® j^L Jj^ c^jj tillj^L Logical Reversibility of Computationj ‘The thermodynamics of 

Computation-A Review j ‘Notes on the Histoiy of reversible Computation ^ cKA aojh^ l^Kj Aeff j Rex. 
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cilj JV 4d>taJi j_a-a Jju 4 kii^o Lt JaJxu ^IjI! <jjjUIIj .AjjSIj ^_a (jjjLiiJI 4 ^jV) <jl t 4 \ y j~4Jpl&j 

La.1 j& -4_j1 ^_A 4_i3j j laiU 4_3JjJa cilljAj .tilj -s all A ^Vil (_]-a*J 1 j-liL \S^ 1 ^-Ic> 4 ^-3Ua *■ - A L*n . a 

\ ^ K A-jjlj nnr]\ 4_jli tdjUjjA-1] Lallaij! _jj£,1 Ljjj^ ^ n. nj La-a < jUJI Lujjjjl (jUaJjaill (ji^aikj 

S^£!jJ! jLuC-i (j^aj Vi.Vir. 4 LLJS *■ Q1*1 A .o ^ic. ^ir-k^al C^l >11 Lalafl JjJ 4j1 .4i^LaJ (jjjjjJjj La-a 

.^a. 1 (jl^a LjjjjjLM ^_iJaj5j La <jl£a ^3 ^Uaj (j) cJ_9^ ^1J J_^xj lj£Aj . Lj^ all ^ja If^}^ 

(jl ^-j.]aj.k.>.ij ^ ^j^l ^-9 Lj ^ ^ j^yij ^ )j] liLa lja (jtwJ 4<j£lj 

(Jajjj CjLLIIj A jam (_L-aljj (jl <jlkl^JI ^ jLn >nj . (_jj jJa \ g ij^Vilj . Jjjj La jJflj A a A >>i 3j£L ^'i>^i'i 

Lj* kr^j 4^ 0— 1 S/jJj S;lxk-kJi JjAj (j! ^-ilalxiiJj CjLL^c- ^1 4_S^aj ^jUaj-uJl CiJOJ .AjlgJ V La ^gJl j-k all 
, LjJ^lall tJljJa jLo-calj (j-a Ijl^j (jj!i2L jUaa Ic^Skjj 4 LW.LII ^J|j3j 

4 j_aJ 4 4** nj iLj -k .^LjJjjs]! ^JLxJl 4_L^ll e^La-j A gllA .all 4_L^lall *La (Jj_^, ^ua-aL& V 

^JLxIl ^g-S t-^LiAj LiA 4 ; * i ^ a j L&jla Uajj_Ji ej_aJl .‘l >j U^J 1%-aljjjJl &1 a*\ ^g-S (^-aLc. 

Jiia 4 -l£. aj I 3 L& l^i-k-sa^j (Jl a"^v I SJUaj 4 4 LaH ua iL^JS jli i^il 4 4 _j 3L^. W"i knj (jl ji LViL 

3aijjj Jajj_ii]l Jjtaj J-axJI jLuj_uj! tjjJuuj .LLa& L-ilLnj LlA (j-l^-j .<_jjl^ (j-a (^j-uoLI A 

t4-jjUaj ^ jt iJjoj c qK AiUail La£ LaLu 4A-jjlj knirll -j-a 4djLajl*-a]! A \ k>>A 

. LjV ^ AjjJaA 

*Lcjli Lll^j 1 j_jlj ^^^3 »S_^£L JaJj_Jki£ 4_jjUajJl jl nr. 1 V LLaj (jJ 44_^jJa^i oLa LiLatj IjJ 

. J_a*J 1 ,j^> U-iijJJ Lajjf- ^k.axjj ^j_a.Vi L . ' La\l ^Jc. 4jjl k n CjL^-Jjj 4 4 \ ^Jc- Cj\r> A ^h‘ia 

SjL&L ^ a) (J^k k,»]i lj_Aj .l^JLaju-Mil ^cj^Lj - e^L ^_A L^jLj^a. L-Lijjp SjLc-J ^jLa 4^jUajl! ,k,kn La 1 \*A 
k'.'j jLg^ (j^J * d Lil k>» ^Lsuj 4^1 ]\\W 4^ jil k 11I lj A_uLa. S^\ l^jl W k^i (j-a (jLcaSUj > (j-k kali 

(j_j£JI J n»') (ji 4^3ljl! ^ij /A LiLiA a difuj IaLLu ^SJi 4 ^11 A-Llj>L.»Jl LliL AjjUaLI 

dAa^j ^Laj ^jS^W S^£ljJ! Ja^pJu (jli 4l_ujjjji ^gjj aL£ W\W ILa Jj^’ n LaJ^C-j 4S^£lj Jajj_jai£ 

Li'i ki/i V LpLi a^IjjoijL! j«i*-iaj tilllA (jjjLj 4 oj-k aj Lis .bj^-A V o^j •AjjljjjjC' 

* ^gjLI! ^jjjlal] djLa_^lx^a]! 4 A k 11 j ^A dLj . l^aSljJ Jo-saljj La A Ajj1jLo*J|j Ljk ^ Sjl&j 


^Ui J-axJl jj£>\ ‘ L£> d* LaK aJ ^r Vn k nlj LaLaJ A_ijlj LiJjjajL/1 Jjj-uiSLa j JJC-1 

Qj)l .S^£a]l o,lA ^jC- (jJaj_A*JI Llljl Sj L^k (Jjt JjLLj \ L^kj jluoa ^j-a AakjA"i x nj 

^JLxIl ^_JJ 4(jLi-ajV^ d ‘ *° U-^J L^L In ui 1 uL» a La^jjt-j 4CjL-a_^L_Ajj < ^—^Jr i ^ V- (J—a*j 4 j\r. 

. ^C. jjJa_^aJ I 

(jjjlj^kJ ^JLaJJ CjISjI^ a\\ jjl k^i Ajli 4^jLJI ^ c - 4-ilaulL Lll ^t-auij V (j! 


' (J-^ ^_a i^Jl jil i i'^ U i)-jf\ f\ jLi-ijl ( _ S J| Q^e tc- J=».JJ (_0|L=^-k-il3l ^jJl J1& jl-^4‘^1 Q* JjAJ Lj^-LljujLLi lij^ p.Lcia-11 Q>1 *) ^1\l- 

6aI^J .o ^jAlliD 4 1 *-il\| LiJJjA jjj^J _A-Ul=kJ 
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Adi jlajj LaUaj 4 4 a Lujjjjl L^ljj ^AjI^jS ^Jc. ^L<oJC1 4 4 aA\ Jaill ^Jj «1 aAj ;_]£ 

(j-a (jjC.jJ ^_Ij (_£j_kl 4_ajjJaJ ^JLaJl LJajjuij jJajjVi L* xdaXa Ij^-uhI 131 4IS di.all eJ_A ^jLajj (jl (j^-oJ 

. LujjjjV I 

^JJ (j nj qn ^dll 4 (jjjLjj djLa_^I*^a <dlldA . cljLa_jlx-a31 (j-a (jjC-jd <dlldA (jl S^£s ^Ic. f -tj t ii < T) .Lodxj 

(J_^l (j£*oj !d£Aj 4*Li]L. A^j±} JLa^Vl *1 «j (jyfL dan Jj laLL> ^Uaj >aLa^mi* La Auj (jj£j <_£J*a c5^ 
4AJIa3I ^Jj j hill (j*n du AiLjJa Ljajl j>£]j '^Lajla-oil (j-a j_ij£ jJJ3 ^Jc- lidP^ J AjJ 

^1 Vtj Jala jJaJ^U vUJi 4 Ln Anil ^JLc LaUaj (jl_S 4(jj£LuoIl jjJaloli I3j& jpjj .4-ul ua claLo_^I*-a ^l.lVi xAj 

^j£13J! Jajjjai jjla 41 S^a^J! ^ l$i£ jLxll CjLjjJ)^. ddl£ 13U .^jlj^dc- ^UaJ A \aa (Jal clil^j JJ AL-aj 
iiA Ji>^i ... n n n n n n n n n n n n ^i\ j.^ J laU^s 

^Jj Jj^Ij CjUj^JI (j£J ^-oxajj 4^*1 <at«-nll LaJdc. 4(j^)£l Aj^L jyaj "*Bj-a (jjj^L BjjoiC. * 1 C _jj£" * 3aimJ 

.*<£» (_}£ (jj£j (j^l (jjj*5j (jj£3 ^Llajll aJU. (—Lu^jl 4jajjJaJi (jl_3 4 Ljlj-uir. Jkjjjj (^£3 (_}-a\£ 

AJjl£ 4 J l «-^l 4_jl jjjAi ^Jj ^Is-i-^V|j (jjJAl_jJI Ajjjj^unJl ALuiluiIi adA (j£<OJ V 4 4 fl jJJLilLj 

JakJaSU 

4 4__ialj^i * (jJJjLLj (jj*n■<£ (j-a t—olljj \^ 3 1 ^ajj Lujj^jI Aj-o_ujj La 4—fljjtj jjl c^jjjjj 

jj-a ^*_i-aVi AjuLuj^JI aLujjj^jtj 4 4_iil^jiJl 4 —AjjIj-ui&j 4Ajj\ ^j^jLai Ujjjlilj 

(j^ulili (j^Vn 4djLujLiijl pLiil 4 Aj1 j& I^a JLa^ ^jj ,aj^£! 3 \^]->>>n ^^£1 Uj^L 

. Ajjiij ^a ^3jj 4Ajjlj^ ; ia]| UjjjIiVI 41^&j>^> •*•> !j£a-JI jLl ^ i l <~i\ aj^£!3 ctf 

(j-a La ^Uaj Ajjj^-i La (Jj^. Ala^LJ] Aili£ <a AiAj-a jj^aLLj <. a3j£j (j\ ijSlaj 

<slul£ Lal£ ♦ Jil A^hj^j LujjUjIj LjijjJi& (jl (j£^ 0 J AjU 4 AS^J La (j^u3 Lal£s .LjjjjjI jl 

LujjliVl ^LS jjLs 4Loa LoaUIjIjj Ij)j .LLjjjjj jL£l ^ \ >>n ^jUa^joJ! ^-Laj jli 44 _sj ^3£l diLujLali 

4j£Wl ^J] jijj ^SkjLk 4_ia|^a jJiJ A^^.j ^j-a 4 ^^^-Lu A-LiLj^l La jj > LV1 (jl J] 4j)Lj!jJJ 

. l^uij ^A 

.^\ Li'ill (j-a jya_iJaJ (jl 4 ^ i (j^ul3]| (j! jJi ILa ;_]£ (j-a A t A~~i .., ') (jl 4 ^ i (_^3J) ^-aJl (jjjjJI (jj 

^-a 4_iW \ 11A LojI^ o|^j (jl jlj! (^3il 4<-ljLa_jla-a31 JaA^J U^* V A>jVAI jj^~~^ 

. flxl\ \^ jV- ^jflj oJ-aC-V^£ A£^Ji A_lo£ AiUaJI 

Ails 4 Jjj-u£Uj (^Lli jL£aVi 4 pLjjJ 1 Lj^Iaj 13] . (jl Lj Jo3l a 4—ojIa. c^lLiA 

(Jl^Jj C5^J 3jJi_jjiA (jf\ 4<-ljLa_^l*^a ^cJLtAJ AJlJjJjail (jl£ (jl(j^ (jA.'lrtll (jl Ajjj (j£.0J 

4_jjl^jjl (J£ ^_a 4(j£Jj .^l£3Ji (j_>» j jj£]I ^JJ jj^ lhaII ^-jLill ^-2 •*)j^ajj CjLLjaJ! (jjjLjs ^ 71Ha-j V 


63 cs-a A_ubjjail Lujjujl qc. A j^_ij Sj^s_ Algorithmic Randomness and Physical Entropy ^Physical 

Review A 40 (1989): 4731-51 . 



.CjJVjJ ^>>ii a al£j *lj.l jA (jJaUjoJI ^it<i j£-Al 4 4 jj£sJI 

^Lfil 4 >n 4JjJ|j JaJ^pjj jl 4LL1A 4 (jJajjiol \j ^^ix£ Lt £J jUaiijjll jl£ IjLa j£]j *<Jj<AuUJ uJjjjj Ijjj 

4 jVlj ^**^**^**^**^**^**^**^**^** . !4 _j1\T>aII aJ_ft jxi iJaJJ ALmlua tdiLjjJI ( X-jJaj-A 4 _i9|j*a 

AlxuluJI (Jilin mi j^-aj . ClALuaLjull jl jUaj-udl ^LLlIujI 4^jj-<u]! jjjA*! A LnjuaJl dlLLuiaJI (jA*j £_aj 


14_jlT.AH jA k>i**n 4 I k nl k» j_A \&j _(jJaj Til jl 


£._uU 


^ ‘ JJ-^" Jj-*i 


j/i^i j-uaai diLLui^J! (jj^s ".Sja S^wc. ( xf 4 » ’ 'l 6 jJ£" -j Ifril.i/ikul j£-Aj J 31 4 1 !) U U U U M U U 1 

^4_sUa tiling kin V Lamj^C- Lij-ujIa ^1-T mj| ^ i£j Laj jUaj-dj ^j-3j (j! J-X Jj .j-A 

jjjjjoi 4 jjJjcj .oJJUaII 4lUaJI 4 (Jai IAja-ajxu Jll jj-J) ^fuaj3 .4jJ|j In* k>ij jl j£-AJ 4 jU 4 4jLjjLi3 

clijl£ Ijj La! -4 aKH lx a (JfL 4_ijijjaic. CjLJLjlIa 1i» k> j£-Aj V 4 j£]j * J-a1£ LSj[^ ^J^LhJ jAJ jA (Ja! 
0aL^)J 4_1*_9j La lift 4^jAj_aJI T jA^ . jo-a^l J] *LLu1mJ 1 1^* > A j£-AJ JjJUC. 4 jJaliVI j-A cJLft 

(j>>* J (j] (.JSl VI^a J* .T 4_jj_ujIa ^_a C-li-a (juaji Jc CjLajIxaII In* k >i i LaJuc ^.uajl L-fl&UixcJl 
in m Lftj 'vLx 3 Lid jll~ij .Tl jLi IdLs . L-JJ ^Uaj J& (j! j£-AJ 4 <Jj!jjojC. J«lij Jll CjUJLiIaJI 

j.I y\\ <jj_uo& mjj A Tiai gjiJI S^IdJI JaJ^jui j-A *J_aJI ia_^Llj (j! (j Slaj 4_jU~ |L5 ^Li]a k^Vi *l£iJI ^aJLc 

.71 J j! X J C 5 J 4 Jj-JI 

(jj£j (j! (^j^aj (Jaj (juajk^ai I i^Llaj JjIajj La ^3Li& 4 4^IIj (_jC. ^LjJaS 

^aJ ?*LiC. ^H^! (jUajjoi (J-uoS CliX 4^jlj]| 4 il k>i^| IjA (L ^Jj jUaJaii 

.lift 

^)j£VI jA La Jali_jJajl (jLS IjJ La <_$! 4 V IajIjjoiC- (jual^. J^C. (jl£ Ijj La CjIJiI (JjVnn 4_j! j^-la! 

J3 (jLS I jj cjjju J jju! (J^-aj V (jUaxJjlj .4,2a. J-%~i kul (J^-aj ^yS}i ^Uaj uplift (j_^4 (j! LajIj J a~W j~ jjl^-j) 

J\ (jj .jjl^jj t. fl k«-Tj]| c g iLl^Sj j! 4_ilc- 4 _ l>jlj V .(jI^aV! 1> a 1a 4j^! 3 JaJ>« (J 3 ^- 

j n^ll j^A Jala_iJajVI (j^-AJ Ijj La jA JljjoJIj .4_alla lft_^A 4 4 i^j ^I^C-Vl 4 .a^.a A^j^j (Jlflj 

(j£]j .4 _jS 4j^.JU Laa ^LSajll j-A ^Lac- ^jVi k>n jl Ij^. jl Inj/.‘ 4 jxa ^jlWn.ij Jj djlaJI jA IjA. 

Jc. Iju 3 Llx k >ij 4_jLuiaJI j^jjj jjjLkiJ CjLaj1*-a]I 4_Jaj j! J;jjj ^ .^jliJI jjjlall j^j! ^>^1 *j-A 

4 1 a k >>Ti dul£ La jSLi 4(JSVI Jc. 4ilLJ IjLa-jJ JSVl 4 jAk>i"n jl 4. \y\ 4iil]j ^-aj .JaLuJajVI 4_iL>la 

aAAj . jLxIl lftj.1 k^iA 4Jl_j-uJ Ji^i k ha^ ajLiic.1 j ^ aj jl Lij k nil ojlj JajJiiS .4 J k^iVl 4JL-JI 

jl j_^ ^a£jJI ^ V- 4 j-£3j .LlJjjliVI (^j>> CjlLjJI 4_aJLtAJ jUaJkil] ^r-A-k.kij (_Jll (j-ft CjliiL CIjLajLc-aJI 
• jHaJ^i]! J t ‘ 1 " 1 V 4 k >»Vli CjLaJxa ^^A ^j^*inn La (J£ jli 4 Jal* > >> iLL 4jj\i jjj jl j^^J " 4 JLJII" 
Jj.it-uuj 4^.Lla-j jLS Laa Jal CjLaJxa 4_j! jl ^ \ Inik»j V 4_jli t4jJ|j jUa^jJI aj LaJjC. 44_jJiII (Jj 

^Jc. jJJj ( ^_a£j Laj Uajh'-h a ^j-aII jLS Ijlj . J’i£ 1 jl Lj . r,]l ui SjljJI Jajj-U JaLuJajlj . J^-cJI 


64 gr-^ c ^ ^ tc?^l ‘<-^^-11 l - Sl -=j ^jj- Thermodynamic Cost of 

Computation, Algorithmic Complexity, and the information Metric (A ‘Nature, t < 01 A j Yt \ 
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<j£jj . 1 ig a jJj La jLL) A3 Ua 11 <j-a Kl^"! k>i a i<*A 4_ill*3 Llj-t .all ^ 1 ij >» Ljjp jj£V1 <- °■ ^-«jN 

JailS LiiUall <j_-a .iJjJ {jl {j£-oj3 . lj_uiljk Vj l^jl^ V (jj-iL tilj .all A It {j! {j ^.aj La (J jJasl {jl ^ Ll 

.Ajj 5LL j-’t aI A -s. 1*W j L jLL) 

SjLJI j m') SjSILII -Laj-Jiij djLajI*.^ diLlja^ CjLjUaJl jl /V- L 1 \ > a ,W {jj_Ajj {jl (j-^j 

1 jLal 4iilJj £_. aj . < A_ij|j jJ_jj djLa_ji*-a]ls .pLij^ii LaJ_*-a jl SjA >.o {JjjL ^»-u3 {jl {j ^<aJ~djL-ujLul^ LsUailj 
ujjju (j^j ?lHLaj! (jj>L jjp Ai^u Lm jj£i LxuLui LjLaaJ <jgj^L <jp A3^*j La <jj£j <jl <. \-y\ 

.L^Ll ^3 cjvLaLuixJlj tLjLlj tl iLpI—ll^lja. ,^11 Cj^LLVI a Li..i1_^j Lqa asUaIIj SjLoII <jp 

(J <oaj Ljj"> djLjjjl - LiUaj $jLa Jj^^a ^_A diLajLoill aj-A jjLa ttilJj £_aj ,UjLajIx<a {J_£ll ^ gVnj 
jj-Sp pLjJjjal! 1$ > <hjjj Jj-Jill Lj_1jj jLjV j_g_la!j .A-U k^*ll Ljjj^-ai J^Li. A_liLj^£ A-LLo^ Cj1;LLJ 
jj«1j .^Lj^al] {jj-aLja-a J aaj~.LL iJa-LLI A_Llall Jj-ja31~Ujl m^ll (j^jlj-S {jl liLjjjj j g hlj St-jLataJl 


jj* >^11 (jj iA .all £_>a LjALaLa LLa.1 A uiLi .Iaj 4^JLtll -^-9 (JjIjVI j/iLn jjoaII (j-a A k 

ajjolj ^ ^ ^LLj lLiLouSV a j j jjJ. 4 {jl Li .Vn a_luLL 4&^ 11 ^3 ^LLL . (Jjj-uaSLaj 

ji_£ LL . ( ^jLa_jI*-AJl uJil) n mVl 1L& a kY\) J 3 { j£lj 4{j^iLall a K • -il^j \ ">1^ ^ k _^lL . AijjS (jjjlj3 lLjLLSV 

4_Lsqj *OaLuUJ k n 3 \"1 jp 4 jLaJlS {jjljL Lll^ ^3 (jLS Ijj 4(jj-£JI ^3 L'lll ^j_-a tjL-jJa La tilLA 
(jnj qj ^Lll 4 {jlLij tail ^j_-a S/l-^ {j-jJast 'jj_^j (j-lj . A-LalxJl LSjjc-oJI A n^^>~Lu^Slj Jajj_Ji ^J1 4 _aL Ajj1j)-ui»J1 

\$ \v* Uaj {jl ^jJailmi V {j£3j 4CjLLiIl (j^a CjlfLj CjIuj ^■a~>') {jl ^jhnoi Lp*jj *13 j 1 V <j£l (j^uflJj 

jJj^. 4 ‘jjq-fc Ajoj^ 3 ^Jj ^aJxJl k.nj ,A_uj£ (jajl^3 ja .>•,'i ^lili A iuLll CjljLaJl ^_^Aj 

. j,>.1 4 jA ( AjjI^jjoP A luiLu £ 4(j_^ll (_)£ 

^ LaaJl Ljja^j .A_uj LlL4 (j_^J (jis .djLa_^lx^ _^aL^ L^Llal Aj 2 (jj^J {jl 4 L»Lu LjIjxoP Lj£ {jj 

Jal* jJajl ^1 iajLojLkjjl < % \y) ^Llaj LlLiA .^jjljLll (jx> La Jjul A_i3 (jpiJLxi (^Lll (jj-^11 {j^ LS^ 1, 

. LIjjjj (JjL LaS i (jLuall ^Jj a3JLj IjSAj . oj l^>aJ L_iakjJJ 
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t[^j ,k,n3l j] (jjjjpjou^S jj j^jLuj JLi^. A_mj3Jl is^ (jUujV! IjjjI jjj jiLls 3 ^^ 

j^jj] 3 ^ 4A_mj|^]| IAjj^ l^ i Qe {jtwft nill pj_iJa (jJjpJ LaJ_ie A_mjJ3 jj^ >31 aJ_j»J <j;Lh ^j-a.lh jlAjJL 
i j >all 3 * plAya Luj L 5^1 fLiijVij *tai^ a_jI& 3 pjjJa jAj 4(JU^J! 3L 3 jU3i ^* 3 ^ A_j(£j 

dljlS 1^ lUlAj jj^_ufl]l qLSj 1**k 4 Jj_j 3 ^ t aA Qp 1 4 ~* \ * JJJ 9“ Ifcjjjj j}Ji pj-iJaj! c^IIj Q)tj jl& 1C. V1 ^J] 

44_ajIj_i-jjV 1 A_iJ]! i _3 ^a^J\ ^_ual jAj "4^kL^LJ’ ,"\\a m LjaJ (JLa.j . ^j-a ^-uUj SjIa. 

. JjIjI JajjA ( *-a jaVi JjV 

4-C.ja-\ a Q X. 4 *’ n ,1 *\W 3 JI ^-Ic.j .dj-ul^x]! ^_3 OLjjjj^V- 4-3a-ualjJ (jjj-a_Ja]l -j_a dAjjjJh Cjj "it n 

3L^ (j-4 A_iI£ o;j-ua j IjjJj *lljJ ijili-a iQj-uaj cj^ ci»LJI (j^ t_£ji 

(jjjJt ^3 ^ 1 *U a 2 lU]| I (j-A ^3 L 3 jL>^ 3 -wuS a >3; 3*3 4CjljjjjaJlj Cjljjjj^iyi 

L_aijjuj AjjjIaII 3^^-^ AjJaili oLa <j] .QED jl 4A_pij*a£Jl l£j-aljjJ^S]l ^aujj 3 ^ Aj^liuJI 4 QjJjLI 

4^ uula^£ 3 A j k»j Cjla jLL* Qpuj . l^*i x*ajflj LajJa-a (JJi La ^£« 1 aj 3 ^Lj 4^j_^ 1 JlaJl 3 ^ 

.*Ij^£3Ij pjjJall (jjj Jalai]! A_Laj Juc Jj^Lj-a 

A flS&Vl A L> k jiIjJ J_jjp Aj kjjXkjjg CjLjjpja ;QED A_JlL 4^1 i dj jju (j_-a ') j ^J_I) j_-aa]l pj_jJa ^jj 

OljJ ^ CiUjj^Vl A Li jjjljj A_ijIj A_j^aa]l jj-^ x^all ^^—9 ^jj-> kaSVIj ^jjSjl mil diljLJ A_ijjjj£jy j 

(_j-a pLaJl (_j-a . p Ley 1 lTi >1 \ 1 s\r ) 1 ^ x_l ^a (^LLujjJ ^_ljl ^jj'S . a ij 

. 1 VnrJ Cj\j£j,ui ^_a (jijjj_iJi A_u_^jj£il L j" k ) (^LJi (jjA xLaJl CjLjjjjSiy I £-a .1 j.W 

Aija^oJ AjjJaj QED IjJ 4 (jjoflxi-a pjjJa (JSjjj LjjLj Lj^^j ajA i La 

L_±C.LLj A_ajjJa]|j pj 1 A\\k .ojLa]! ^Jj J_kijj 4djl < )Liaiyj 31L (j^a A j > in \ 

1 j jJa.au ^x^a 3 dj^LJj (J»-> J (^LJ! ^ nil nil 3 ^a ^^-mjL^I d}Ljjj£]yL 4 j3 

pljjjja Lh 3 ( ^- 3 l3^' <: '^i>^Lj .QED t^Uj 3,&jLa 3£_uu 1 >la*i 

Cjljjj^aJI (j^a djaII LLuj 4 Ijjlc-Lj j\ Cj^k.>iLaj LdSa .g.Lj>u^31 (jjjLujI ^ ( *Jsj QED ,^jU 4^II*J1 

^jJaj (jl ILJ 4." vWj 4A_ij>a ^>jc. p]\w aj ,A-Ujj££^\ (jjj Ljftjj Jjjj 3 ^^ 

3jjJ £_>a k rt^Sf 1 .1 Vn *3^^ kJaJ A^jJ Jj CjLjpJ^I 3* “3^ *^^3 JL*^ 3^^ 

ji IdA UjT > >1 fij k>l]l (jj^j LaJjc (j^J .cIlAL j k>|-si jJ^ZAAJ-j JjLuiallS Ll^.L^. ‘Lijlc- 31 *-a] 

3^^ 4djLjjjj£]yi A_DLk 3 d 3^J Ua-mj 3-W j 1 L. 4^3 juaJ (ji LjI 3i k n*> V CjIjjJ ^3 { . 1, ‘ 1 J’^J 

3 ^ CjUjj^jyi jli 4 IajLi -^'1 pj(*-^j .CjJ 31 L^L ^Lot^Vl t^KqTij La'uai^i ^ 


65 «-i^aj3 3 QED 3 4 ^° j^l oi^ c^i 3 Richard Feynman o^- * a^uu j_&j jhAo 3 ^ 

d 33 1 cjIj^=U^1IA1ix G. Mautner 3 UCLA. 
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■Jlx, ^9 a_)L 1 (_£i]| 4c qj t^jjl jLua.! <jA LaIiM ^ \a) Sjaia Sj5 jj_p <^131 CjUjjjii! JaLm ^^131 

.AjjjjjSij Ailc.1 Jib £jli jja. tL-iic-Vi ^^ic- 4A_iL) IjJaj&l 

AJj1a 31 tlil£jljS3L) AJj1a3I CjUjjIaJI t-lC-jlll C (_£^l l£lAlial3l jA 4 jijA jil ^Jc. lilllAj 

11 (.—fljjb' tliJlJI jjA ^'i >«-ij La JSj diJiJij h“\ ^Jlx- ,^a tl iIaj A l.- vJ3l u£13j ^jS3j .oljl3l Jib 3 iLa3I 1a3jo3 

Aj-uuJIj 4Sljl3lj .fllxjl ^Jl ^131 Ajj^ u!a3I djl_£a.J3l ^_Aj 4A_ijjjjS3VI A "i qlr.. 1 jjjja j)A 1 > J AjJaau 

,Aa*J]| Jc-lji ^)3jj iJjJl QED Jlj » Ia^Jxu JJ <fllc-Vl ^ll^J V (jilj^J ^JjL 4ljxul Jjli^a »LJ 

J— b J .»— 1' jJ ,gj i rnlij ^ fct1 b IjjLmjLj3 J 1 1J , ‘dujLjfl] ( ^b£j LaJ ^3Vl A f3Lfr (j fti m1 P U (j^J 

bjj .m A_i3lflL]]l (j^aJI (jjuaj Lula 4 4 _a£jS3I Jju La Lj_x-aj A_ajj LaJuc- (j£3j 4(^>ia;VI £^)ij Lala& A_ijjlaJI 
sabai] julaJl 4^}il ^g-Ic- 4_l£jS 4 ^ ),‘h, JAjjLajuJI ^U»V 1 (^C- A_kjjLaJ (_£l]l ^)iltj]l 4 Ll k nljj 4&^dloA JJC- 

Lalic. Jaia J> ktn ^j]| ej-dal! dlJLwjJ (jA Ajj ?tlijiitl3l alA c-Ljl 111]] J*-aj t_iu£j SpaA ^C- A aIIIa]! 

(jl JjLal Lalic- A kn4 1 ^ l^ jj . 1 jjj&lj IjjVl d-il £jjj ^131 tlijll] A_ujjjS]yt <iicVl (jA djUjjjsJl jHu 

4 - 1A1 til AJ m-> (Jiij till AJ uA Jill ^j]| till AJ k .i~> 11 A_dajjiAJI A I l ill All CjLic.li!l]lj . tilJill ^£jj Jib 
^131 ^jL<u]lj 4 ilaj JajJiJlj .LuslajI ^^Ic- l^lioJ Aili a ttlilljjjS]] ^ jHu tlilijjji ^jjVn jjl Jj it 

. jsl ^^.ujLujVI Jc-Uq]1 11a ^ Sj. w^ia 4 l^iulSj 

LaILj C Q t niS 1 C AjS /jL.b illlc-Jj J_aLu Lai "in- LwlU ^_i] 1 till J_ia_ljl Jjj_uS La ^jLlaJlu tlllil dS iual tll^-La! 
A_Jj_i*JI U^ljjj .a jjjjAi jji Jjl^j ^]l& ^ja 1 a ia i^ Jt» dljjl J;i^a (Jja t^lllA i^jaj] .^]Lt]l 

. jil (jISa ^ AjjIjjasJI (Jli i—iLuia. ^Ic- Ja^a (jS]j 41 HJaji j^-uj (j^J *Aj!J ^Jalj <i^lu JS 

ISjaLuaJI 1_aa ^la A_CjJaj A—iji J-A b-«ljfl Aaa-uu ^jJI lj_A (jl QED III JjIjj 

1 nd ^ (j_^i llLwJ AjdaLJI UaJi jjjjS]I (ji ^JJ SjLuiJ ^a ^xjjVI Jjt ^ Q tjjaJli .aj^J^JI 

J WxaW JjIaj 4A_jjj]| (jjj till AJ 11 J-SS 4tllbijjfiSjyI j tllbljJjallj .^jjl—wJI ^JLaJI llA Jj-UL3 La A_i_bj 

^J] 4 ^_a1x 11 JLiill ^ls &,1 jt ) oJ^aa J_^aa. ^Jl ^>iSi A_a_^J^»aj| jA Ij U] A_jJaj eli bjjflj .^ajaSJI 

tlijSS 1 j 1 g i jjc- jiu V tlibjjjailj tibjjjSWI (jl U Jl-^j >Aa1a*JI IjjjLiij ^^131 tliLidaLJI 

A_nau La jli 4 b^AJj Aiia. tliljjJji]! alljl Jj^la (jc- blaxj Ij daju jSjj tlllljjjS]VI (jl Jj^J Lalitj ,Jj\jL3I 

.Ailkil Jaia. till^ljl Axj_uiJ ^Ij]| (jjjlSJV I A_uaiAJ Ljjjja Jlij JjVI n 9 p Siy I illA jA LLata 

(jS]j ^ . JjaJI ^a_II jpa ^Jjijb bjAUa A_jj£1a]I A_aUal] ^_a_u1 3jS ^^jIxujIa A_i1i^j V llJA 4 -llAa. jj-c] 

(jl 4.i-^kj J^lj (j_JJj3 jl J^lj (jjjjSI] Ailuij (_^i]l ^jLuia 31 (jl Jlij .dl]j (j a ,^1^ SjLlaA AjuO-k Aj1a*]I 
(jC- Lj-tAal&j] (j£.AJ Vj ^A_jjJaJI ISjaLuIII £_a lAdal 4 L 5 >bjj]| J j >11 Adlj-ic. 4" u »J o JAj .UjIjjaC- (jjSj 

4 <jjln3 A jjjL jl_j Lj.x-A JaI*jj (jl 4_i-)j Alla 4A_jaja£ ISjjliiA aJA jjl Iajj .tiLajLtA]! j>A -^3 a3I ^ a *y 
^Jlj j|jX- ^cJa-ua (j£. (jaS*1_i Laiic jjj-j_ja aSLluj (_^i-]l Jj^ailS LjjAUa ^-JiLa La t_il >na lie. ^la. 
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jj*al t An all ^ g °i 4AjLajl3LaJI £.lujj3 jj^ u£ 1 i.tiJ jjjAll fr La i x ll (JIjIaJ 4(JJ^1 4 a\j 4 JJJJ-aV^ (jajJj 4 ( ^9 Li1uj ( ^9 
Ai i A ^uljla_a ^Jjls 4 JjA^. jaj . 4u3 4_jjj l—flLuu£lj ^IlxJ! juLiil LjVjL_a ja AjjIj.uit.JI aAA ifl laAJ ( ^ 5 IiJ^ 
j£-aj V 5 ^j-uiLjJ diLojls-J! jl 4 _j 3 jj_u <jaJI ojx. 1^1 jLua ^J! a djLojl*_a3! Ljjiaj 
4 _LjjAJI j j-a jajAixu luj\3 4^£11 4-Jjiaj t4j ml di^jl -> .all aAA ^Jj 4 ^JIjII (Jun^l ^3 jl Lj 9 j£>Jj 

»(jjAll jjA ^Jl*Jl 4_Ljja. ^ujl l^uVjL_a ^3 jjj.unrJl jjflll *Lji3 ja Liljujj ^_gul! 4ujjiJi 


(^Ia j-a j£]j >4 ujjj j^aj V lAx jui_ua jua. 4_jjn ^ a *^g4a£ 4 uaja£] 1 4_jj|jjaixJI jbuC.1 ^^gic- IjAjju 

.LiaIIc- j_a L_flj]La «j_^£ j&i JaJJ Lgul jAuJ 4_iaja£jl j&lj_Ia]i AaJ 4 QED _! 4_j^Jai]l dll 
j-a L_i^J ajj_u<a 4_^_al] 4_L^J (J4nj jl j£AJ 4_jli 4£cJuJI jjij £ljLu ^ u«*na ^JJ aASluIi jj c- «j-a3! jlaij LaAiatS 
^Jt Ajjj j_du ^^uJl Cjljjjja]! j-a jl .(jaaLkJl 4_u)\£au! £tAii J * jj$Jl ^ ^Jpu A3ja 

?\{j >>i» i ju^t 1j (jJ-^ 4 jujau jjA AijaJI j-a 4 uauiall CAjjjjajl ^ Iny .a S^-uilxa jtIaJJI j_ju LlLals >4 mr> 

''jjjL" 4 fl . Aljj jl ^LayJI juc. j_a_jj : juILalJ 4_a.ljj ^Lj3l l)-*-^ LaAjc. Ijjila IjjJjSi J j^jj 

Vo.W IJui (_jjJI jLuuJI 

Ljljjj J A^aJj~ CjbJjli~4 a (j!j-tf ,^-S >i-auJd 4_IjLaj*a CjLjjjjail JA La 4^^^^! ^IL*J! 

4_j| c q un^j i jin all .CjI jjillaJl aJlA 1 ^ j u.n c wVi J ^jLaj (j£]j .4a3j^a 

*LELaJ-a OLjJji]! 1 4^1 4_>aj^. ^1 4^jjUI ^jL.1 ^jjJa] ^LV>a jJj-a-aJ ^j-a 4jtJa2 Ijjjj Ijj l ^J^. 

J -w^ l ni jj jjjjL£ajV 1 -_g.a-L.iu ajjfcLLajI aj-ft (J > ni i L-iilB 4til3iS \ (jl ^jln^ mi La jJ^J 

juju aAA ^j k^nll Cu\aj l nn. j^a 4 iji a 4_j_m3 jl jjj in all t—Luu£l 4 4_jJjfl]l Culjjjj£]l 4_jjjjJaj^£ 4 jin 

JjlLa * j 4^La^I! UJ^J^ L^La S 4Cj\ujJ! j-a jjLju jig ->11 jujI ljj-3 .4 n* a L-uu jn^aiu \ an.) 4^laj]i 

luji 4 <jj^u] 1 eAA LjuS aj_a J£ 4(j£lj . jliu«aij jjA^.ij j-a 4 ujU *LiuU 4 9^1 AjAjc. 4 ju£*uj j_pj^ 

jjAUklj Lij'laj ^gJc- 4(jj_kl Aju aj_a 4^J t^nn ’1 Lijl t i . y^i j1 j£ a j ^ . djLu]! a A^J 4 q!"vs a 4_jjjjj ^Jc- ^nn. i.n 

J^^g-Ij LaS 4^1 a^)_-a 4^*^^^^ *LS^ ^jj-aull ijj^d U (j-^J 4 jL-a (J_S (JulLa 

j_Aj 4_3lja.Aj j Lull 4_i3\£-aj j_x> juSl UJ-^ L>^ 4< ^-L « :L *-i l J 

AlAjjVl j^ jj^c- ^_gfl JjiAa 44AjljjJji]i Jj » : in 1 ^jjlxJ! ^SjluJ \ (jjjLjS j^aj 4_jt ^-aj .Ajull 

4AiLjjjji]l 4_LuU J^*j jl j ^aj 4_jt (— <i Au£j tajS-a_uJl j-a AjjaIL ? jIa unVlj jjA^.|j]j 4_LuU AA nj jAJI La 
% * j-a 4 _ui£juaI 1 cliljjJjflli ja ej^Jl jL 4 4 ujLj Ajjj LaAiatS LLu jjjju CP' LaSjtiaJi 

J»>i 4 Luj\£ju1 ^ ]rj LjIaj ju£V 1 ^Lajl! jl ^Vn uu j! (J_j 3 j^Jj .°/o) 'l LhjiAAa (Jj 1 4u_uu ^gJj 
4_LC.^Lij jl lu*Jau_uil Llj . * Jaj II ,^-JJ AuA^ j_a Aj_au JAjJI j! L_fl_uu£jj 4 LjLu LiJajt ^Lajl! 

jAJ! ej »>»]! 4u-uu jL 4^£li LjIau]! Ajjj LaAic. 4_jt 4 & juu£\. 0 lujlfl 4^L=kj]| 4jl-iu JjAju] ^jAa juajAJ 

.4u jj..,-.a 4 jjn djLa^jaj JaJ^Jj ( *Ajjjj iJaj^uj ^Jujj c_ijxn ja£juj 
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. j^ila jjjSj (jl LjX& tCjljjjja j>a Vx CjIajaS pjXall jLucl Jj (jXlaixa US IjJ 

|jj (j^Jj . (JmSt ]j ej^-j 4 j_ixj Jjjjlj^. ^Jj ^ t»Vn jpa AxJaa j_ixj A^j-a 4 4 jSj ttuLSIl LjjjII ^_aa 

mj ( ^gJj) k ^nll 1 >o -T,K jl jJ_jj LLaJ jj ta&il Jin k >n L n Yi.Vir. 4 Aajaj \ ^ j uh LaLaJ gj k Anil jjSj ^11*11 Llj^. 

!jj t Ljajl bj& ^liSlj • XjLSjI! j-a LjIj jjljj ^Axalui LjU 4 Cjj k .nil ^>aS-aj k >i,ai cUXj |j|j $djLjjjflS Lc^JI 
j-a CjISj LjJjl !3J^ .A&j_uj ^jjSI ^LJ-usaJ jfilj 4 SjalL djliUll jl£ 4*jjJal! ^-jJaxa UxSj 

S^bUa (ja jjS 1 (jaJ l^Aj ‘LcjaJI JJjm Jjjj jl 4 . in j A_j\_a \ 4jlA il (ja UjUjjjSWI 

i-i ijxJ! ‘LjjJajJI :QED l^X-ajj djj_kij ^Ul! 4uU^jJal^all j_a Aa_kJajj A i —.J.k.n ^_2j Ajjj-jJaj^SlI jjL-Ujjl 

lljH j£i knail ajljl jl 4A;iajaSil l£.ial nYl jjjjaUJjJl jjjajJj^-aJi <ja X.lj jAj 4jlairt JjLaUJj jJ2 iaJLJfj £ju Jail 
Aj_uiLaL^ ^>IiSl 1 njrJ (J» Vi jl li» W\ ml |jj AjI jJ&lj .UjIjjjjS Axk ji j\ A knaA jtLaVj 1 Vnn-1 UjUSf-ki 

,C-il kJni’i JSjai Jc. jjlil PjXall Ajjj LlflVim AjU 4<JjILi 

L_aj£ 4 UjJu& 4CjUjjj3 ^ a k kn ^jl! A jaVll Cj\jL^AjJ\ a JA j^a jjSoj pjjJaJ! jl£ Ijj M h>>* i«iSAj 

4S_jLuj (J-Ixj ‘— _J\ ?rU^II ^jc. jlJajVU pljj-jj 4(jLalia ^SJ 

(J-iogj {jl 4^g-aUaVi ^ in mil 4 jjjUjall ; . 1 >jU ^-jl J*^y ^ CjljLiUil £—a 

j)^Jj . aSLujJ jUuUl jj_aj jjl ^jin*! LHj c"', t djlUjliklil 4 -1 uaj 4^U2kj]l ^Xa (jjaJ_ajj CjI kn> .a 

(jS <aj V 4_lS_jjj-a jX-a Ulj ‘1 ‘1 k n LjjU 4 \ . .-i a jj-a ^J-5 cJ^—^ ^ in -all ^UaC-Vi jjl \ jn > ml !3j ^ >n 

jjl 4.i-nj L^jU tojJj-u A ^ JjxJ 4.IuiUaJI ^2 ^jl Jjjuj ^'uzkjjl ^jjc. SjUil ^sLuaj ^S1 ’. 3j 

. pjk> iH jj^a J\ ^jjjj^il! cU 4 Xs-jmi UljXiJ 

(jla <*A k ^nl^Ji A u k,n ill tYjj Vn 4(j_^jlUil XJa (jj^J (jl ><n>^ AJa^jiUI djl^LUVi (JLmijJ (jl Laj 

pLaiU (jj^J (J-^ (j-« ^LDUaj^a Sjj k«nj UjAUa A_DLaj^a UjUjjja (J-^Uu V I^LaJ jj . .-Yil J_i^.j]| IjjuUa 

(j^» )) 1 ilg > ^jJc- lUu V ALk-atla 4jjVl LaS 4 oybUa~A jj lj.k^»J 1 S^bLla]l 

V (j^J -iaaS <■ UrfVij ,4jjA-saj AjI jl 4^jjA. (JjjISjuI (J-aau 4 ajS Ajil (JjIXj V QEDj 

j)l jJi Aj ^Uiail ^jin'iLa <J_jJaalj 4 UIL jl (3^>iaii ^^Xa-aj 4 jAlia (■ t n kn Lajl jjjJ 4 jjjjjilli . j-uiSJ 

>CjV 1.<U^V1 4. Uki^k'l 

Aj-uuiU _jjS1 Aj^LuVI SjAlIaii 4 a > <n^j Aljl^-a .diLa^lxA]! Ajxhj31j lx. Ajjjc. aJ\^ fiJA 

(j£aj kaflJ ^jXj (jc. j^.lc. AiSjj tAjjU-a^.1 djlj-UJ ^ k Siyi Ajja (_JjLuj ^IxII Ui iA jknjjn^SJj ^1 4 LaTukj 
A_ ujLa (jjX_kij cXL-jJaU^Ii p LaIt^j t^JLxll ^_lc. A-i.aj.aS \\ c^lUvL 4 _jjIXj Cj_kJaja J_Laj . Ujic. ^-3 A IjAVi (jl 

(jjjJI tY Vijlj . jjSla ^Sl AijxjJa 1 k ni cXV jIxaII (—fll^. All (j^a La (—L-aj AjjlS-al (jS]j .sX cljUkJaUjii 


t i > 1 ui | aJjja.1j AJa_uj-a jj j.Sj 


4V jl A-Lj^a 4 “ 1 VlS plj_uj i{l\jxl\ (jS ^_a djjlj^Ji (jj ^ iiih (_]jflj 


c^lLa A-jjjj ^j_jJaj^a 4 4_jjSl^ jj_uaajjjIlS UlLu^M (j-a ka^i ,^_a (jj^jjj 4 ojUj SJjXLc]! A njTiltj 

Aj^ ^Lii (j^- n (jl (jjjjL^^l jU&r 4 i y•> qTia Jla xa .^ Si .<j fi tti ylSsVl 4UlLajjS 
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’.JjUil c ijjajjjjij \IaIaj IgJic. Ijlkj ^jj]1 <*■$ \a jjjSII (j£Jj 

3 >Ia]lj ( 3^1 J£jjaJ Lldj LaIaj SjI kPiAll dil 1 k^L^]l jjl (—juS *j_aI 1 i—ia-*-a3l (jA j)£Jj 

f-j) L^jS Ayjj}^ J Aa^I^U (JajIJaII pLjyS ^3 ^Ixjj .diljjj^allj CjUjjj£JV 1 lyyS Jc-liuj 3^1 

l j >all ^-3 Lajj 3 ojjaij ^jJI (jA_^l t r J j J> 11 J ^44^ n Ayjj^II ^JajAxuIl A-ajijj ^3 

ejpJalI Jp* L*_jjj — ^jloxll ^IIjiJ! ^3 La ^mU (jSLlj . 4_J j 1 jjOJ g-j)t^lll <-*11knj l 3 -klc. £_jLoiII 

Ay^iajj ^jjVl (jA^jl <j ±j 3j3jj11 AjS 4 QED ^3 i^jUujS ^ 4 -Llj .S^aII ^ AaJaiA j)C- ^ju^irij 

&J^i±A AJaflJ M ^Jj 4 A ijVi uia jJjj 3>laj uJij i, r-nTi djUjjja]! 3 ! <jl 4 # \y\ 4^£JI 

dljjLuLAll (JA "AjlJJ i JJ-a-j 4 QED (jojl^S ^ktlVi k uLlj ,V \ AlA^I JjuVI 3J-U1 Aj^A 4 &I^a] 1 j)A 

ji 46JJ_*1 a]1 3 >m eJJfc dila-jjj ^ a> i IaJac-j ,{ 3 y>^l c*llj 4 _iaLj J\ AajI^aLJ >^) 

4(JjjI£ajV1 AjjL) JajLudl! Ajjjj Aa 3 ^jLuij ^jJ! jl uiaII LSjIj 4 j_kVI (j-stL LiJ^flJ I 4 -AA its Ij\ JL^A " u*~i u-VW 

.^jVi (Ja)]! ej^JP 

4_aI& ( 3 ^>ia J L 54 )^^ \j^k^q 11 l liJaf' ^jUujS <fl£>Ia ^bVn>i 1 1 > >ij 1 (j^-oj 

3 J 3 L j£ Jj-^Vi ,j 1 1 _ 1 a 4 . Tl Kj 4 aJL^. JS ^k .filjA a£^>j Ia^u& ^yj^A pjaII (jU-u jJjj IjIaI J\ Ajj^ . s-\ 

43 ISAVI j-liJ 4_3Jl11 . Ljaju 1 ^ >>»n jJ-a l^^'Si J Ua (.-ilrnj ^aj 41443 j3luu 3 ! 0 ^? AjSaa 

.PJ k^ill 4x3_ij jA 3 -^^ ^&jj-kjj Wy^ ‘^\)*J 4-iiJa1jj3l djjjlk.aA ljjLilc .1 ^3 ^SaJ 

^J 1 _aJ 1 ^-3 o|jJ ^LujaII j^a djL^lj 4(jJ^j^V1 CliLijlSAVI (j^axJ 

]j^.lj ljjJj3 JjVii L>^yj »^ 1^> ^sLoij djljjjjall ^^g-lc- 4JaLk.kUJ 3^3-nn V (jLaIiS 4_LjIa 3 I 

c_a^Aj t—Lj£~^ 1 kr^VI ^JIjjxuJ! 4 3 ^]j .tilliA 34 

C5-*^ Jj 4 J_^.!j Cliij ^^-3 A i^aa JjijA (_i£ ^ ^Vi kin -Li^ fj. .-> (JS 3 ! 3 ! yj_^j— c_iA J_j 3 ! 

jLaaII 1£jU 4 >Vi 

Lj^aUs aIsa kujll j _iji LiS iiLs .cjLjjjjSW^ ^ (3 ^^-lc ^ Laj 

J A_ajI£aJ 4 gj k^t’ij A Laj (J-^aj (J^J^ U^ ; J >J ^ 4L_j ^J] 1 A (j_A ^>"n (jjj_j£W 

(jjj-j£]J k La^ 1x3 .CjLjjpjall (j_A JJ_& \ ^-saxAJj 4 -\ xjj (jl (J-^aj 4 34>^1 jI^-IaI ^-Ic. 4^jjj_j£]V^ 
A k^iAj jJjj 4 jju£ j»J 1 ^jtn A_jJaAj ^3 l_ulj jLuaj 4A_jjjl1i UJ*^ U^l?^ 1^3j 4 La^jI^ 433 ^ 3 ^ 

J£ J a^HaI UjLu&I ^g-3 ^ kPVi 3 ! 1 k >ijl <■ 3 j Ij^Aj . jjjyjjjyj 3 jja£jI (j_A L-AjLjj 'lAljj Q^jjS ^j-kJa 
Ljjjjjj^j 3 I . ujJia. j«4 IjjjjS 'y. ^ k»j1 Ia 1 )^i k 3 I {j^.A J tljjjjjj^jj Ljjjj^jl rr 1 k ^3 Lola Ajjsj (jjJjS 

.QED J (jUujS Ac-Lii-sa ^3 l) t ~>J 1-2 Aj 4L-Jj-uLIa]! CjSjII ^ jX-a-IjiJj La ^ 

3 I A~n^ 3^ 4 1 it, mj3 ^1-3jV1 ,*-a a-^ij ( 3 SJJ lji.lc.1 ^^Jaxj 4 AxluIa. aJI£ QED (jj^J 1 a 

3a 4 (j£Jj .AjjjjaJ Sj*-wj (JaJajI (JajJ ^Jj tiljjjjjj <ja AiLkjiAll (JAlflJ jjl ^^jA^l jjk ’lyyS 


:”A^ jc. C^ll ^.bjjall Night Thought of a Classical Physicist h Russell McCormmach. 
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,,iV ^_a \ ajLu djJ dul£ 4-aAj-al! dU mEl£ tAj-iJaljj eljt _E->-a QED 

(jt i jJc 4 QED -^_a 4 ^jl a >.-7j ?\ ji Vi d^lj t — *fl *-aJ Ud Lgjl jt ?LjjJj 4 .m*£jll jjj.wllj 4 jirjijjJj jj.iaJl 

(j-a^I jt kaj til l n aj Lade. sjdl djjj E^ (Eid 4 jjl«-ij 11 E^ljdll E- 0 

(J_n tJi (Jji Ud 4^11 mj ^rli in VjjE jjjjja (jt ddjjai |jj JUjI Lg-A^ ^*LjJaa l ni |fij t^ill ^_jj tt-aj-a 
E ujJjJI f^dll 41 aAJ ^jj_uiA Id (jl jJjjj . Id (JjVj (Jj£. S^Lc. \ Y‘i» a jl (jj - ^ liaV (jjjjJj ■ 4 iEa 

. EajIaj EjIIaII Lajj ^LiAjdli (jajljail cJA E^J » 4 Vid a [_£ jEaJ dj (Jaju 

(jjj£a±j jl (jjfl imu£j Jj^uj 4(J-A3U c d£ J E^J (jj Ladj did Ej-yjJ^! *dI*Jl E^ 4 Iaj13 

(_£dj lid dj^d V E^J EjUi«oUj dd 4 ^£11 E^dj J 1 diSj .EUI dddL^ll E-° dd 

^Jj-ldl ^£]\ 4'il aM ^ill 4<-Jj£d EldJl jj-ui3 jjUI £_a 4 bEIjEj E^ E^S iEu^l EdJI &J 14 J jj^ill 

»<jt_ndl Ea.I'^aII 4j_dL^l dljj idll j_d jj^ti dftdul 1 ' 4^1 ajj£ UIIa <■ -u£ LEIj^, <JLd' 

juSklLj 4 a f\\ lE ldl dVd*-A jjdcJ ^J j_dj ^£1 4_ial£ LgJ^dj a±ui Ej la ^ 0^ ^ 4 > nrilLj 

E^£j a E- 6 ^ a^^ l$\) dV4_ijEEI cs^- 

J\S Ijj 4 (Jjj_uj£Ia jju d^l^ (. 5 ^^ dV^ELA (jl-A&l ^gJ! j-Eij e^ j-^Ej e^ ^ 5 *Syi E -0 

Ajl daj dl^EIl d_a_) ( J_A JdaUj E^ <j£*1a 4 J-*V^ L5^ 4 CJ^ 

^".^EjVE jjjtd E^ cJ^ E^d ^ ^r*iVinij JaflS 4 Ej^aLu 

d^\^ lhaII ^.W"i un AES jjjj (JJjEa E-° "^jajEII 4—fldat" E^ 1 dS “^JjJa e] 

4^j-ijj;iA dEjLuaA (j -a...^j *dJaEj (JjE«j ^ddd < ddj^£]l jaIjJEI du-aj Udjl E^^J 

da-Xi-alj , ^jLmEE 4_jjjCj LdaE^ 4 _j3\£aa 1 ,g K j , uEj4 4 ^a£^ < —Aj]La]|j 4<El^)Jj Eld dL^dj-dj 

7 r.j-k. 1 El E^^^d U^i J^l ^j-i^al c5-^j 4 -d^»- k El EalaUl ^a 4_1jE Ldd SjLa ^EIl EjE^ EEa-iEI dlj-id^ 

^ 4 ‘d ) E^ (J-^ >&J'W a El^_d ^J^ J\ Udaj-d tElj aj U-Li...Jk e] JjaJl E^S V 4 tE]j ^_aj EaEl 

^jajJjjd Eld blj-AA 4 Aa.1j (dij ^^-3 A i^aaII 4_Sjd ddd jl <j£aEI <»_dlj-d j£ Wd 3 -^J- 1 Ed 

E^ 4 —?^jdl jj ini ^Ull <i]^.d Llic- 4<. JL El£j ^jJa_*-caj Ulx- JaEa A Exfl EajS ddj .Eja^jd! 

(LS Ell <E£dJl d_jl£ Uj . j_^Jaj E^ SJ-Ia-a jjc. 4_a_mll E^J Ed ^^-3 j^jkuj ^aJ-udl 

4 -J.a£ jl ( j_iJajE! 4 EEiajEI Ed^^ C^-^V Ej Lu^la dJl£ LaI£ 4_j1 ^^Eaj ddaLj]l E^ 4 a.I^^ d 

tdjjtj E^ (^.)^ d V dlj 4La in^ ^daj-d Ejj J.hi Lcdati .Eaj ^jdV 1 A Aj^ll Luaja-d djl£ 4 Ejdijl 
EaUallj J\ Edjl JJxJ (jlil 4^^)dj^-l 4 —dajLLll 1 JL_la 1 ir Ea j_A 1-lAj . diSjA, *dj_ioj ^ J_a E^ 1L 

E^-AJ 4 4_Ijdd ‘A-fljjiajj .^j^Liaj LjjI J^>E J 4E_^s|>E1 E^ 4 1 nV- 4. ^>jj -Eaaja dd-all E^ ^IjjVlj 

. 4 _U£)aEl l^dj <^ c ' ELajC- 1 4ddj-d jl dLdJj-uaE ^jdall j^JJ E^ 

^JdJl ^_a 4 LIA ? 4 jE ( *_sj eEI ^EdJl e^* ^ Ej^ a da E^l ^EdJl Ejd cJ 1 E *■ q 

E^-aj 4^da Ej^ E£1mu e^I eW^^ 4 E^ E^J ‘Ed dL^-j E^ 4 4 aid a ^diVl jd t^^dnLdll 


’ 8 (jj>j-^ ;IaU^ ^ u 1 oy Jseph Schwartz E<uLe^I The Creative Moment. 
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AiiUi J aVi ^Sl\ j <j1 ^jc. . LaLc^ Jj_a.j-a jJb La (J£_joi ^^Jc. (^iLj Ljl£La. (_£j_uu <j1 

.iaflS qLaC. Jj 4 Jj 9 ^LiA :Aj£)C. 

^_QLa jAju jJbj ([sl^J-jJI t_j ^] QjjjLa ^_ujL j_Ljjj]I Jj_aA J-j A^j^jc-a LjjLjjj 4_a 3 <jj 

IfcU kVi (J jaJI jJ_jj V JLiC- tLix jjLaa £_Sj-a (j-o3 ^_3 Q _a {J-S] Aj-uuJL) 

4_jji ^JJ (Jx-«aj U^jc- JIaj (JjaJl (_£jaxjj Ljli 4jjl^ JdJ ^Jc -1 ^S/Lojai LjJaj lij (j£]j .Sli^L-oJ 

A-lji} jj -4 (J ±aJi (jj-^au (JxjUI ^jSIj , qLwL] ^gjlj ja II '“" Jjjjj dlJA ^Jj j JVnj n a j J jajLuj 

4<J^£ o|>Jj ^Uaj]l Q)*a Ln >ni _jLLJ ^LaA (jxu3 La q£L3j 

la (j_jjj £J^jui 3I (j^ LliL_}xJ! ^2 (jjjlj (jjL3! (j_^llajp.k l tiLili , IjJjLu A-iJ^jla Ajjj L-caJ u^ILa du.ini Ajji 

(jl (j-k LH^LuLaJI J£ l h 4c*1L £_aj ,$La3 (jlajVI ^-^l^iJ 4 -Am^l^ Qj£joj ^ £JLjj LjLd bLjjia 

.l^-uiSj AjSl^LaJ! LjL 4Qa.L« «0jA jUala SjjjjLa 4ij3 U»-3Jjlj Lla Lit aJ-> 1 |jj 4_jtj LLiik. u^ILa 

(j-a J^.lj <_}£ LgJ T \aj <j^J^ Lj^Lui (JjlIaI Lli (J-J *L3 LiA <jxu 3 4^k£31 <j^Iaj3 IsSjj 

t q >m J£3 <-_i£1jj£ 4 jL^JUit lii*-a (jj£j-u 4<JJjj C-1^3 .LLaluiA bj-?Lj la liaiJl ^j-a (jj^J JUJoC. 4 -<j\ AiuiA 

(jf Aj£-a-^3l 

^j3i fji\ 4djU£jjj V 4&JJ-a-a ^ k>i\j^ tilllaj ^L3i IjjLJj! ^31C Jj 4 _loLL^JI (j-a (JfjfnnxkB ^La (j-a Jx-aj 4 Jj£ 
(Jjj-3 \ \a <-UJj^i3l ISjjISaaII ^ a l >ij (JjX >ua ji jJjJ CjLloSj ^ k^lj^a iA mq'i ClijI! ^-S 4^1 iLaj 

JSLoj V LlxJlc ^L_ijt (jt jJ_jj IjLal lejJi kaiij QED (JjLaj La Ljajl u^Uj ?4_LajJL 4—JLjSfl 

?I^Ia Ciij£j SjLJI l^J Juaj tjjb\ \ft mfij 

Ja ^3 A l>iaI& 4 —\ k.Hjl 4(_£^^1 Cy* 6 (^-^ tL«Laj A a 0^1^ 4 . k ^ ^£3 ^jl t4_ia.L ^j-o3 

I^jIaLu^JIj QED (JjlLoj 4j;L 3I (jjj dll.djliJa ^j^a <i!j-a <Lal£ L_flUj <£at£ iLaJlsti 

Lj^LaJl J ,^-1331 4g-\ jaa£J 1 ^j;ulj_a3 (JUiIaVI ^ 5 -^ djLaj-utaJ! J a^jj Cj 1 ;LJ) LjJ 4_aaj^£ 3I 4_ujUi 

4 UaL^JJ—kJJjaillj 4 Ll2k_^j)^) kkill 4 La J_a. ^g-l\ 4(J1 jIaVI jj-Ic CjUjIL aIIj 4 (jAjlj-a] JLLaVI 

4^La]li .(jl^A JS ^ AjjUa3! jAljJal! cLa JaJ 4^^_)kuLlSj! ^Jlxl! (jc- ilAXJ JjjjoJI (jj^j ►jL-sais'^lj 

/j_A L Lu)a. jjl (JSjj]! Saj V 4 kjjSV 1 (jjaLjjJl ji^ Ii djl^J jl ^ >i L)^ 4 ^ ^1 n 4 A k ^ilj^. 

Cj^Lw] 4 A L l k 11 ) jjjjlji] (_J_LLAJ \ *1A 4 dlUj) 1 k ^g-A-t.iLl CliUj)^ a] 1 4^* \ A *1 \\ ^3j . f, La _^A H 2 O 

l^jC- £^L (3iaua CjUjIaiia]! dLa ^a »Lc-jj 4^l£jj 4l£jjjj I^LojjaJ ^^3^ djli*-a]j LulLJj LjAjj A \iy 

.Uai_iJaj ^luJ LjjUa L-al^a. 41 v 1 ^“1 LjjLa. ^_S u^LiAj LaA JJjj ^-^33 jLiJI CjLjjJja^ .A JAJ 

jjj Lis jJ LaS LaLaj ^g 1*a (jj-^ Jj£a kn La^^ 4 Lir k^i jl AJ |ja.lj 1 aJxha jjj (Jjfij LaJjc. (^j^3j 

.^ic -1 ^jjj-aa ^3 Lag 2 ~> k n‘i a j__yal^a. dJ^ 3 i $. L _^A ^Lall jl ^jajj Lj n ^>C- 


69 c> cL^I :^l cjijiAnaili cL^si Ojj- Paradigms Lost-3 John Casti c>> ^LLI cL-=dlj ‘The Character of 

Physical law—1 Richard feynman j‘Quantum Reality-3Nick Herbert j‘The Symbiotic Universe—3 George 
Greenstein jlj^j‘J. M. Jauch :Are Quanta real? is-^ K n>L l qLA 1 -^j -Quantum theoiy and 

Measurement L John Archibald wheelerj ‘Wojciech Zurek . 
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Ajj» 4dl_aJl*A 4^1 mil JLujI . diLilli (j_A LjajA LL_uilujJ daj Ldli 4 _jj_ujLx (jLLd, Idkj IjJ 

(jjJ-^tj J_uivLua (j-A (jjj ^ Lj _J_p t ^il 1 4L_fljJ.^Il 4 A_d p i; j_jai (_}_£ 4 ^gjl_jLl (jl mil OJ_Slj djLslSjj 

4 ( ^JcJ _^A 4 i^aII c AA dj^jL~ ii A_a3 ^^Jc. iaII ,^A ^ Y) ,^^1 (jdjjiillj , _j\ 3 x <-ijj 

4^jj_^)II aJ_A ^)j^k ui"nj .J 1 llj ^ A*\ 1 (Jja A Jnj k aJ ^j_aIj1 C-J ist\j (jj-l^ij 4"', k njl LAjjaj idjdj A_xJ 

unj Oj 4 FORTRAN j 4 BASIC A y a^aII 4dLil U1A ^-I&1 CjUlI l t Yjj (jl *jaJ1 lag . nj 

UjU jXuh-J I odA j)A (J^ jjJAj .jJdiS dl-*jlj 4£5 a1^jj 4A-ijjj 6jj-*-aj 4dll^JlsA A aY\ A-jU£] dj5 1 LAja^jI 

Ajdu V jjdall A«ajJ (jdl^lj <jd!jS A^.j a~> a j)A ^aA^jJA J ^ a> a tilUft 

<j£]j »jU»Ij (jj,i^JjJl (Jiilij (jl 4-i~>j t. aj^ a ^jiujj ajJlG V 4 FORTRAN AjJ (jdljs 

J 4 IjLijal Li£jj£ J^Sj (JjX -^1 (jA A a*s^ a! 1 (jdljal! (jl (j^AJ ^ 4 ULft^J !jj 

A ^ Y AjjIjj aUum ^J 1— 11 LYq\ ^ ^ !<-. 

(j-sajju t"n-fc j^Lall ^J] 4(jAcl AiLuA JJ CjUjIuj-JI Jl^.1 ^ ^ ^aN (JjL^j L<adc. CjLij)^ >^11 Lijj 

La j-iaj 4 L_il«Ji dil jLIaJla ,^£1\ LSdlSj-c ^aJLc. ^ o^SljJlj dilalij J£dj l s^S/I dil^Ulj ^jj^jlmll 

Aid t^!La-Jj 4.u..-,] fi,Wj ^,^5-wj ^Ajjaij ^ aIaJI l,gi£ i_£jAJ l^jli ildaju \ft i >>» j (jc. Aaid-A 

AdlS-oj qC. 4 ’ vl -kVi ^jl Ja^3 .A \a\-\ V Ailil U_?^ 4 Alatl^ A Ida 

jisJl IjA ^aj aJ£.Hjl jA. l -^. ^jj 4<^Uj Sj^Lc .<^Uj jt t»ll aJJb 

(J^ ^dj 4 (Jij JA^il Jj3 La j >^iT- ^4 ^hi ull ^>jc. ^jlj t^ill jA tmllS 4 La AJj^iaj 4(jjdL£ ^-Ls 

ld§J ^Ljflil UI c^dll ^^jaII A »j iln La lldj-ujU SjUd.,.,1 ^JJ SJjjJI ^^-Sj »Ailjlj A3j3 Aij^ diliJaJi 

bLi^. tilUft (jl jjc (3iuj 13Uj ^Aj^jxCL^I Lajj 4 a f\j ^^3aUJ 1 JlaliVl 

(dili Aj^dl]l ^£]| Ajjld] Aj_wila]l jjLa^Jl ^ 5 -^ CJ-^- <ja 6 J_^.lj (jj 

13 ^.^ Ad'dJlj J s jjjLJ ^ .nij 4 f-j ■ >*11 A_U)\ k ki-fc AdUi ( ^ s _Ic- AjJjda Adpk Jnl > n 1 - 4 " n 4 nuill (jjW i^ll 

‘diL^LjA ^ja lil^A c-j_dajl (jLS Ijl Aa3joj La LaLjj ^^-Aj 4 {J^,fjSlf daAJ djj l ^nll ( ^ ? Adjj .^jjUaj (JA^j 

\^ irtX) jjju 4Sjj\ laJA 4 ’jj\ M 44dL^.JA]i (jj^J 4^1^ (J-^} ^Liltj pj-dail L-ilLlIai J^dtj 

diLjjjjSI] Aa)^. ^I^J-ujU Aj^dUl JJ-^ 4 L>^J • Ldwu 1^ >>n i 4jjl_ldJI A Ld a <jj^J 4"ij^ jl 4l_daau 

(Jj]j iSj^J ^>^1 edi 4 fl '1 ^jl L>^S *A^ljaJ niLL£]l j-dA]! (^\ 4 Jdldj h a\ jJUu 1 l >1 jl *1 Aj 

jLi 4 ^_4£j 1—aj IdjJdul jjj ( _jdJj .(—ild^Jlj ^jjdjS J\ ^jjj j£Jl 1 aI£ AiiduA dil 1 JaAj *4dl^j lh'nII 

. 1 ^ k »q'i pjdajlj ^LAJaJ! (— iljial 4 A L>^'i A L>^'i 4 4. ikadim AjJ^ill diLcjL-aliJl 
(j3A ddj ^jdA.j_A ^J1 jsi k»nj AaIj cdij ^jj jjaaJl ja*J ’ Ja-d SjjLdoj A_^lja (jl 

^-A Ldu 1^-udJ AJ£Jua] 1 1 'tfl ija ?AjjjJdl oJl^j 4dl Ajkki^ll jjA JjJaA jLjj t-^llknj IjLaI (j£]j .Ldaju La^daxAJ 

4 ■ l?ill J_id (j4 (Jj^1 4, \ £31 4dUu-kA^Jl (_)JaAJ JA*J IjLaJ [J jU'l LaLjJ 4, W t^ll j)AJ , (J^jL£*jV 1 

(j£]j .Ujljdc. Cj^ jLddV 1 (jl jdj .1(3 kA^j aJjVI Jajj-Mi]! 4 'Yt \\ L^jl (jd^dJ d'.xu_L,io. ^IaII 

^AL^Iall e^-J l(g kkiq'i ^hn (j! cdl 11 4 aj^j ^(Jdld JaAJ 4_jjjiji tiljLiJl 11a (jc- 0ila IjLaI 
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^ 4cIlajj Lgj) J_a. ^JJ 4 lilau La£ \ a3-YVia (jj LjI aj tu> j.l isia jl (jiajsl jJfc JUa-jll 3 £La 31 j] 
CjUj^j *IjjI jjbj Lajj jl .Aa3ja a LIjJjj jntill ^g3lja jc. Jjjj Ifl W^j La-a 4'^Lis Aalia a CjjjLuiAJ 

J Jl dl AltnVl Lji t.-nV IxJjjj ,*ii s-X\ 4^»Aj *La_Jl 3aAJ jl tj") Vi .nJ jl j£-aJ .(Jjal cllaj-a jt 

jl llxJalujV 4ClLaj3jtA31 <J£ t—Sjjtj L£ _^is .lA^maj ^3 (J-aljC. — (Ja31 >n ^J31 AjjljjjtfJi 4 - nun A a3ja a A a! 

. jjjj£3J <J£ 3aaJxn jJ 4AiL31 A_aj Jc- 4 Lid 

jjlajjjl dlj A-J^al31 ^j-uj j£*aVj $ J31 A_Jai3 A_a'la tilllA Cij\£ LcJ 4 Ida. a Jag k hj Jad3 jj^aVl dij\£ jJ 

, jl^jj jamaj]! ILa (jla 4 Jaill Jjj Lojjc. j£3j .ajjLLI Cj luL-aaVJj Adjuill l^-ul^JL JJjl (j^l£*jVlj 
jl cljljjjj£3^! dua A_Jlj A_xL ^Jc- A_Sa LoUJ *ft .dLjj&WL A_j^al31 jj^aIj j.iJflj3l dal Jill 
ladll IdA jLu&l JJ! j-a ,d\ aj nr>^ djda, j-a L-flj > Vii .a Lgj) .AdLilL ^dlaj-dj ^j14a 31 4.i£31 dbjjJl 
£_Jalj-a 4 jjJL ^ld dLu mVl J_Aaj a_j3jSM ijj_jai3! ^g.3 A ajila dtajja s JLdal 

2_jjjj (Jc- J LiiU 4 j_aVl 4-1Vill \ iVtoj 4 4—i£31 1 j_a \ ja3&1 Uj .^Ji^ll J131 Jj-a j AVn a aba a 


J ■ nil Ujli 4ljj^jj A 4_3jLii3\_i 4 j^kVi ^a-J IaAJl^.1 l jalc-lj 4(Jj jV>31 ^joc. jj-i-sxa UatjJaj lilj . JjLh-o 

jit' U>h.W 4*0^j ^aJ Li& Jl .Lm Jl Lilx CjLkIai31 &±&> (j_A (j^ixil ^Jc- 

JaLu - A _uj Ja.1a 131 Ja_AJ ^J^ ^ (j-c (J 4(jLaJl ^3 4 Lijli 4 (Jj jfljjl Jij LaJ_i& (j-^J »A_i9 

. t ** i\ U iUi 4 dj_i^ A ^ uxft ^ 1»«1 *> A_ijjl_uo31j t ** a ! jjj 1 A_^l^a^ 

lajUu (jL£ A 3a •% j jjI lijjjJl aj ^jl jVill ( J^3 ^13 Laj ljl—a 

^Jc- jjjj j^-Vl 4 .i£31 jj-jc- (jt^" 4 ^ ^Lc. 4 J (jjA Jljjjisjl 4 .ij£ Lo£j ?Lgj3j 4 _jIa jJl 

A^a. (j-a Ajtj-ojj <l£^a. 

(J.ln kk^ 4 4—jljJla ^Jc- UaUIjI jJ>J L-iji ^ajil3 ^diUu >n~> j! cljLa.j-a £—4 J_^Ul3 (j-^-j J-^ 

A_aj^ t— flj k An 1 j] La cij^j (jl Jluii 4^al^Jl ^Jl jjJ^3j J-aJ LaJlc- 4 jVl > joijoc-J-aA]! 

jjj 4 jjLoil£31 da.t (ill Lajiic. i JL31 jA a iHSj Laj ,tillj J\ 4 .iS31 13ia ^ouia£ j! 4 jnVigil ^*^3 

jl J-f*33 Jl dllAjk»->11 JL-a3 aJIuiaJI (Jaj 4^133 j! jJu j .Jialj diSj J (jjt jlSlj V l-a^S ^ll>aL-ia ^>a.Vl 

. jjjJljJl jllxjl Jl ^LJ^a. j_A Jjjuj . Jla.1 Ja.ljj31 Ja-aj jl ,jjjj cjjjl JJ Jalj till^jl 4 j£3j . \ 

(JLaJl ^g-A La£j . clla.j -0 Jlal 4 dla.j-o jc. 'liaj j na i LaJlc.j 4ClLuxua JlaJ 4ClLuxua jc. La-i jnVi LaJuxS 
_jlg all A aja La A_aj^j3aJ (ju m-aTi ell aj tuVl jl (Jal ( JJ 1 'i* ajj A_ill ( J1 A_alaJl jl^ 4 ^gj^j^jl ^yi jI£juV 1 £-a 

.Aj la3j I^S^Ljj 4 L£ l jl j j 3aluiJ ( ^gl3 i ^*i ill A-SjL jJjLoa (JLujL ( ^gJJj j S ill 
( Jj Jajllj A_iaja£ 31 ^)Alj l-nll Jul V a JJ mmSjj (J-aVl jC- 4 1 Jal jjjjLjjfl31 ^>3^1 IaLjj ^Jil A_jjxiu 31 jl 

^jjll jl 4 (Jj } j.h (J-aj l^jl jLoC.1 j ^ aj A_a.j*a 4 L-.laLj Ijjjal A k i ^-ijj jj jfljll dlj A_j^al31 ^3 jjj£Jl 
aJ1^31 oJ_A jLa 4 4 a. 1 ^ 1L ^ J maJl ^jJa-i. ai LaJlc-j »(—flJ-^Jl ^g_3J A_fljjJa ^g_2 A^l uj jl f tj > trail ^jL i > »j 4 j ^ a a 


L_lljS ^j-o ^ Ao [ _y^ ( j-3 '' • - ^ '. I *■ . ^_3 4 \/w A"\ III ^il jC." ■ " i A 

Mechanics -! J. s. Bell. 


(jl ji LA"_ Speakable and Unspeakable in Quantum 
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4_aLjd! j_jju 4 jj do] I Id ^ .4 i^a aI^ ( xjd!jd! j)A Ijdj ^jnr>ll . Wljj "i V* >iaj " jl ’jlgd" 4_i^.jdl 

Jadll (jjlVi 1 a 4 LjJajU 1 a^ J X—4 jj^dljd (jjdLAjd (jjdbj_A ^Jj SjddiA 4 (jj Jflgjl Ifl 4 Jl ^-vV 1 

IgJ 1 JflJj (jl (J_i£ 4 V^- 4_a.jdl (jJajd 4.1a LuUJ LuU 44_iiJ (J^ ^_Ic. li-ujlS ^ > A) LcJj&j . In lal a31 

. (Jd dll <—flLilat j^Ikj (j^-djA 4 a^j3 

(j£-cj IjLa Jjj^. (j_J jl ^h*ij 4_iu31dlj 4 ^ ^ X ^ <—aj . s-\ | ^a 4_njiJi (^tj! Id Cxx& (^jdd ^jasI dc 

4j ^j| (j^3j 4dLjj^l ^yA ^ja£jI j>A.iJajj 4dl_Ad.l ddjAJ j£d (jl pjdl (_£-lc- (J ^d l clH ’*^L (j^ 

4, qjq^ i 4 ^^jj (JaLaI (jjjjljjja]! jaSI (j] ?4-a31-Ad.l 4-abjA djUjc-Ij IjjiiA Ujja£J] (Jdd <jl 

(jl J 1 a jj^lt (jl_S 4 jj krtfi ^Jj cJJJ^ ^ J ddc. j>£Jj .4jjj3J dlpjd I«i£a ^djj ^adll <_J^iaj (jl 

<jjJ dL i^nljj ^^-Ic JjldjVI IjJ"^ dj 4 \ ja \ 1 j .(jlddl JDld j kTiVn V 4£_alj]l ^^.3 4<_i3lda.Vl 4_aLjdl 

JaLdjV' l-^-J TjJ-AJ LAA 4 pl_A dj- 4 £—A (J_Abd LaS lj_A £_A ^JjIaLxIa 4dlj dbjl 4_jdaj 4 A_ijl 

. Jddllj i^lduVij 4 jl u&VL 

(L5 _3 Ciij J£ d.1 Vi 4 jqj'q^ a jLa 4_ljd ^Jj 4j (JaLujjI3 4_j3ja]I ad (jlj (jdjuJI gn -t j (jl 

»SJIa <du (jl bjAidj V bjjd j^j 4 C5 jIj < ) 4£]I ^ nn^niir a! 1 (Jddl iiUj (Ja]ji]|j $4tdLSIl pljjia}! 

(Jl ~> a 11 jjl jJfc 4-l^ilj <?. (i ^ s _kd A u .ljb^gdl j-Ij-aVI j>A jdJ 4_iAj-d]l 'dakjdi dV^l L>^J 

.4 laAj ^Jj <Jaij j^A AaJjjj (jAiajj 4 4illj&j lj& 4a3 ^.uiaj jjl (j^ -4 ^ ^lUuJaJX a11 

^jK”i d V 4dl_d 4_aIalA ^_S L^a.jaj ^xd-ajj .(J£_d! ^ >^ljj (Jd- 4 j j 3 4_i^jdl 4jllll LaI 

.IjjjUaj Ifl] Ia Ajjj 4d j)J^ ^JJ (Xdud Laa S^olaA VjjS^xa 

dj ,4_d_wjjA r\jJ djlS jJ La£ 4Ajj oj& 4_J1 aja.V 1 4^31sxa (j^-4J 4j1 (JaAAaII jjli 4 l.^frj 

4^Ja-4AA 4 ju^a 4_akjA — (J£d (jjl j yA 4_a »,^a jjl (j;i^>3 ^Ij-^- 4_ijjj3 dujj^. dLdalj^l ^]lc- ^Jal 

ddjAj]! tiljj J 4 4 jn>ll ^b- 4 ^ X-A 2 k (J_4-ad L^jL bd^ajj 1 j \r- ^nxJl (jdu~4 11 4jjdl 4_akjA 44_Aa!l 
1 ^ J j 1 3 q l j A 1 ^ H 4_akjd! j j <~- (jl Ldjl VjaIxjj a iq ! > 4_iaauj^a 4_axjj ^**<1 1 4^jLa1a3I a ^ j*i i .-aI I 

,4_akjd ^J-J (jjt < '-? k J- 4 ^-jl L>^H 4^^ LS^J 4 4 in~> 1^ ^ a> (J^-ad 

dLiSj-All (JJaadj 41 l An \ b dxJ SjjlLjdl dl^ll JJ>*^ C5^ SjjIaIIa b_*dajj dldj-Al! ad 4_dla_A (j^-AJj 
^Ij^Vlj (j- 4 S^> (j, <■ -1 /sjjill adA (j^»»; (jj .4 id (J^d (_^l £_a Li£jjj3 4jjl_idl 4 Id a11 

(j£Jj .(_^jdVl (Jd-dl aJ^ij (j_A Ind (Jdall Jdl 4_j| Ja, ^Jj IJL^. 4-jjLda 4_stjjd! T b-^'J b ^ ^ 

Sjl^Jl SjjjJl {£I 44nxiJ 4 _^ja 3 .4_iaL^A]! (Jld^Vl 4jjlia3l Ubj^^ (J^Jj 4 4 _a1jja (Jj)^Vl ddjdl 

4 laflJ 4 _j* i; ^AljAA j>Aj <dj^jj 4 .t_.,.J 1 (J£—1 >i*n 1 4-nn \\ j)A 4_*Ja3 al^i djjJa Ijj 1 j aIc. 

(Ja£_joo] 4_nij]! dd-jdl (j_A Ia^ .A Lc.ja-% a dk.h ,^dl 4_jlj 4^j_d 4^al k^ill 4 _axa]! (jX- !4_aid_A — 4 _i1aj 
( j —a Li&I-iIa V l^«lx> 4 _aIj 4_3Jj dl-Aadt aJ-A 4^c.l >>ia C-J-1 Iain 4 ( x_sij^ •(jdxll—i (jjdxllj 4 4 jn> 4 _^.ja 

(j£-Aij (Jja-uu]t ^ dSjll (Jb^ 3 3^^ 4 J^ 4aJ^a-All 4na.jdt dV^dill ad (jj ,4 ^aIHaI! dLaLjdl 
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(jj~> i. mj jj ^^.2 j;i2j_aJ! (j£_uiJ jjdAj 6 * ji ^ jl 4 jjL*_A j\ A Ajq .0 LaJ i»i- 4-Skj- c jjdj (jl 

^ IjpJ ^_jI j-c SJ_aC.I — S^_^.V I jA A j ^IjaIS cjLjC.1 j^AJ AajjSauJ ^ X q ,^a2j (j-aj2 

^ aII djji^ill djjj j£ia jA jjjjj Lode. A \ \ ^I^aI JjjJj A jaxul^J A j 

(3 i Lu 4^£J! ^_£)iaj ( ^_ 2 j 4_ujt CjLLJa 4 Jh^ *3jA i iQL^-a jLjjt Jo^La j-c 4 ajj k.-ili g\yA$\ jj £jj 

jj-ujja]! (JLLi. 1 aj xii•> (JiLoj ^L3I “A-i^ja 4-31^ ji k ‘^ i :<_i3Uu^Vl ^^Jc. 3-g-maj jdl^aJI pLjiali 

•Aja^ liljjAJ waJI jl 4 jjI£aJ A \\yy 4^ja <j£ Jjajj 'A n v>3l JT jj-^Vi j-A~ Lj£]j3~~lgj A% ^r j l A")j 4 # 1 luLa]! 
( 3 J^>L ^-3] 3JU! |. 4a31aa^V 1 Jc- l^.'Jjl^" A^^jaII A*x« ( *j^3) »** \)» a 

A qj'q^ jA A-UjjLavUl IjfA jLujj »> »> 11 A i^aaII Jjaj 4 4_«3J jtIjaI Jc- 

filjlo V JJjJ 4_i£ljj *ma1 Aaa^ Jjaj ,^3) A \\y\ A^ja (j] CjI^jaIIj 4_m^Jl ^IjaVI ^Lu 

pLaj! <j£ (JjdVl AajsII C_ 1 jJj 4_aL AijjLJ SJ_^.!j 4 _aj 2 lluJLUj .A j£aa 31 j >>>ljA3i jcJbj <jjl 4 A_ul2JjI CjIajaU 

»A_ixdL^3^ A^aj^jdJi 

V AjI ^\ t«A_ijl£^cj J 3 AA jA L^j-a£ LcAxaA. 3 I (jjIjiJ LoJic. ijj^JaLa]! (JmAXJ 6 J^ajj Lo (j\ tljl 

U-^-j jrlj-al (j-a V ( _^3 A m 11 Lul^J 

(j£3j 4 4_auj-«i diLa^j-c V^|>J 4 _a 3U J£ j_udJj LilaJ J_dlj J ^jlVi aM .^LL^lall <A t*n \ ^LIaj ^^-2 

V 1 a\ k ny j^-cj \ jJajl A_iak 3 A]l <— Jsu (^ya dix jjj \ ^jxj V dllj 

IdV Jai 2 k»q'i 3,3 3au dlj -h'lll Aja£] (jjljjll aJAj H-Jxjj ^lj-^t jt A_m^. Q^Sjj 

ji £_dajAjl .Ajg*.A iSlSjl jxu£ jUdj 

4_J1j 31 4_]^ld jJj-AJ <■, Q i'l^ ^ jj_ujj-o£ M)y]\ A \ t^ld. (Jd jLdc! 3 i{£l\ 4_jjJai3 j \ IjA ^^.2 

Jld A-iakj^Jl Jl£dVij ^ jrlj-dVjj A^o£> A jn>ll 

l^yn Jj.W^ 3 ^- J'^C* ^J] cl>^S 4 l-Lk^aUj ?JadJl id (j^J > \) ~>aI&j 4 4 qlllj 4 4iUa3i 

A JAJJj ji 44_xjj^i jtIj-aI J\ 4^uj_jjj 1 <_i2k.j-a 4j|j 4 ~~\ JJSJ (j-4 liy-LAJ La iilLlfe (jviU_12 . JK .-;N| 

jdia 4 ^aj\ i^adll 3 -c V A_ 12 lj-a 3 ! (j a >iajjj .Ljlj-dc- (JSd (jA L_iSj^p J\ 4 ,J£.l.'L \ 

\g uaau (^-3^ Liflllai Idl ’^3 ^- x 3^ L^j {jJlajVI f-Llit ^^_2 j jrVi A_] 3 A 1 J \ g A^y a (jt 

3 ! L_L 2 kJ AjuaIjII j£3j .^_daij jj t jjSJ L^J (JaiI 4ji Vj — 4 Ajj 2 4^)jllaj CjIjal nl 

. 1^ Ldj jdaJ V Ljajlj Ljj^ ^ a 

LI^Isa Ln l s-\C- ILjU. jjdj ji j Lj (Ja ?La3 A \ niilL jjj mlxul l Aj ^\W A JaSj ^A_da ja31 3 n»j IjLaJ 

ji 4^-Jjj)V>li j^k Lnll j^> jj_*-ad ,^-ic. \ ij^Ajl Ijli ?4 i, n4‘i jj^3^ jj JflLJ ^^3^ ^tajjJal3 AjjUa LiL^. jl ? jj ldU 
jl Ja ^2 j^AJ 3 «aj\ \\ j_^J LU^ 4 ja£ij { *_jJ3ja 3I jjdluj ^aj^j 2 4 4—q 1 "i j % a jj^ ,^2 


72 ^ ^ ^jjj AjUiili A^j- Quantum Reality -iNick Herbert. 

^ 1 1 jj-AiiLlj t la ^nW ^a i l ^3 A-oi_3 ^JCil- 

^ I ^^1 I ^ I f~. 1 0 \ r~!9 \ ^ \ l tip t\ A “\\ ^^ I t l l j I l^-v \ l / ^ f~\ -» ^\ i ^ ^ ^ ^ J_ 

^ -^jLoll— 4aj» t >i\l ^ y <jb> jj cAjnijl-i^^ \ l j i—i!)lc.liAli Qjjl-3 AjW AjI jSfl dsLoAuiHl 
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t j nvsjfl i l j* \ Ux9jlj jl clg-uJI j-a j£Jj 'AjjIj 4 3t-nla Yness Xness Alclia lA^iiau 

SjjJt-uj ,ja-o jjiL ^gL-cj ^* U>I i ,^-3 1 iLaC- jjb^ ^ 1 a3 . (—A l djljjl -ja-o LAjLjC. I j_A V -lJ l*£jj Ljj-cj 


(JAj ?4 alVi.a11 Loj ?4_]aJ^aJI La ,A_n*J LcC. JjLuuII t^JLxll j A .gJVlVl aJA ^ m jaJ ?jl.lC-YL 

?(JIa. 4jL 4_flLLia.l tilLlA 

."1 Aix j 1 >^njl jL£j .3.1 j^h AJaJ^a. jA c_^a^j jl j^Loj La jlj 4AJ ^jir.<a V JjJJAjJl jb Jfljau j)_^j jLj jl£ 

<■1 \k *ul AiaLwaj ^gA <_>iaj|Yt .Jc- LLL ^LL djjjJaj ^^jll 4AjxnL;j A-Jafll 4A*I3I jl (JLojj A3£LLa3) jl 
j£*oj ^gJj LaJJc- 4^Jj]l (jl jj^j (jl <■ - r> j’ .(Jjbj! jjJ jLbLl ^3 A^lLd] Sj^ •> a 

♦ jLa^l^ tliLlc- Ajj* >^u Lo^-Sa^Ia jVfr inj Ul£ Lmj Lojj (J13 "t^fcudl Ia£ la£3 ^.iVun'i (jl 

(jjoj-ujbj jj u-nlt (^ikj g j La£ (JjjLaaJl <. fl >rnjj Ijj^Sj b_u£ ^ gJ Vi l Adjl j* nillj " <JLuj 4 Lj.Jjc-j 

Vi J Lojj (J-ab jl j^Loj 4 4 AjltoJl JajjjjJl 

^ 4A_u*j La ^UVi jl UJc 4_uji} .13 4A jIaxII ^^-3 j£]j . Il& (JjlSj jl Ljajl j£AJ AjI jJal" 4j_^J 4_ilaU 

A_aI£ 4 £31^31 

.(jjjLujVI j jJaj lJu£ Jjij jl 1 nlr^ uaj 4CjIj l>iIjjJ1 c Lla. $iLL (^1 jj >jJj f.l_L) 

jl 44 t .)Ll£ CjI *S 11^ > s\ a ( ^3 ^aj -a^s] I ^LLLI LLoJLlj V j.d l jl Laj jj Wl l n 1 * jLul^A >t nj jj^L^ Lj Jij 

• ^jjj ^ ^^XiJjLijl [_ 

(_^jJI t^llj 4 ^AljJall ^JLx5 . (JjVi (JjJ-uJl JIJ-J t n 4 j^-i ^ ^jj-uaSJ ^g^a-mJ jl ^gJ! ^ flVll LojSj 

^aj-a£u\ ^JLaLI <■ i n~tj LJj'^^a jl Lajj .4_3jju jl ^..JaL.-j .*1 3l_^l j-4 ^ L-vN > j| ( x_Laj_^j 

^ Li l Jl c 1 \ ^"i (J-a*j ( x3ljll jl ^cjjlLmU jl Jais j^GJ 4_jli 4 Cli'lii ^ mij CliLjaaljj ^1J (_^^jj A f\\ . ,'Ll£ CjlaJJawa-aJ 

~A k,^L ^xALLL ^UalliLa ^Ijjl 4 _j 3 >>n 4“i jEj j^a £-jJ ^£31 Lj^)iaj3 .U <j_mu]L 4_iJaal& (jj-laj e^_i (^ jJI 

Ajli K-n*ll LjjJ^a.! jjLaLj ^bljJa 4LjC-Ual m! ^ j^aBb 4 I^jIjjV'~^> n>jf<a^a 

A-Laj-a^l jjj LLj-LI (Jc-Uj]) L-ix-a^ Sljl <JaLuUJ (j^J (jLaJ *jj_usa dlx»jl CliL-iJaljjjlj ,Aj^_jaa]i 

A ~> jVi ^g_lc- jaJ (J_uaajj 4 jjjJjj^l (j;j_3ajj LoS jl^Ju Ajaj-c AIL CjLjl£-a!j 4 LujLs 4_i3^ * Aj£j t >iLl£31j 

A_i*ijj l^ xiij ^Laj-al! tlulSi L] La (Jj^ j ^ 'i» xi ^ j_ujjAj jjj ^aJ . Lg-J L>^S V j^J SJJ^^a 
AauLlajl j£j ^aJ LaaLu La jj” 4JLS La£j .LujjAi JjJLa. LiiL 4S;jJl (Ja.Xa ^j-ic-j .La 

" . LsLLjJxjjI ( ^ t ** u Ajt-U m (_Jj L 1 ^ 1 uSJ 

jj^ ^LLxli a juila (J-abj Lajjc. Lujjj (^L3I t^lLjVb • (3^-^ Ajj (JjilL LLj-a jj_^j jl£k 

La (J^j .A_iJ£)aL]l Ijlal^a ^3 CjLxI£.xjV 1 4 t lA La Vn xu lilliA jl ^j-ic- Lj^H-aj I^g-auALLa I L>A ^g_3 jJ^L-a 
4_fl]ljjuj lH*AjI jb (jxajjpSu^LI c L* l si 4<-lulS IjJ .(3AC.I ^Llc- u^lliA .LuUaa^La _^A A£3xaj 


^-A 1 4 _^jLa^ill ^ W IA .a Nf jLj ill &j_il^ j &a ^j _3 ^ I J _11 j ^_3 ^ lw ^ I £.^jl_ 

^ _ ^~^ ,^La l l-Lo ^£> JI j 6 ^ji^ ^9 j-llll (jlj^-U) 4.1 j|g lil ^.1 a (JP« 44 -Sj 1 - 3 »-a 1 I ^Jlj)^a A— 

78 cs^ £ ' lh 3 :"cjl jiiLJ! J»-=j L«j3c. jj=^=lj OjSiu 1 M^ 11 - Physics and Beyond -i Heisenberg. 

19 i V Y <_y 3 \ "l^ij WJI »LlJi 3 L. jj"- Quantum Reality -1 Herbert 
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.AjIJ <-j\a L3i ^ \ La >al Lo ^JJ Lljac. LIa^. La (jj^j (jt (jS-w 4 ^£31 ‘L^laj ,j-^j .aa^ ij ^^£3 

4_il jLcjjj (jjS OiLdaL^I ^Lc. -LlS . ^LdoVl oLa ^-31 Jail] oJ^lj ^yc ^jj£l iilllA (j£3j 

4_ljj-c ^jljLi» j (jl^UI 4^^)djjAj j]j_) La£ 4 <jxo3lc. JJ (jj>£3! kaflj y£jjaU£^£j-o3lj ^JaljJC-Vi Lb 0 

u^lLiA jljuVi ^^e.1^3! (jI£a^I 3 CjJaJJi ^£jjo*LI£ 3I ^3U3! ‘A-jl ^tluiiat ^Jalj . (_ual£jl LixjJa^] S^ia-o 

*ld ^_3j ^(jJjLJI LU^ j*3Lx3j (Jj£.J (Jjl^j Lode. 4 _iIa|jSj-oj.i3l oLa jjX ^ \\"\') 4- 1AJ ILLaIs . |j_iaa lj_*-ajA 

‘Aj-kdJL IjJu 4j£j_Muil£j| CIljI^J ► wjlxuVi j-A ^^aj a£ 31 ^*3L*J! (jl ^LajX (jjS (jJajdat 4 ^£3! <LjjJaj3 ojj tn^i 
jAj 4 t jj!^a lA-ldj *Li91^.jjj 3 4 Jafl] 4lil^jl 4 ik-a^j li ^£j-wLl£3i Idollx Jj jJdj <jl L^)Lj f^>-43 (j£-«u ♦ jj• -i^il 

. Aj^\ a'WV 1 4_aLj^]| jL$_j| L_ifujjj Ixubs 

^ILxll cjLjj 4^1!j ^_a 4_jUi 4 A_izk j>j ds v i l^j ^g-jLixj! ^1*31 jAd 4 - i>j ddc. 4^lxa ^JaIL ^£31 4j^laj dul£ 1LJ 
(J&Udj .a knjVi <j;LJ! p.-^_ii3! ^Ij_a1 £-a (J&Ujlj (jjjLia3! Jlg^, (j-* L)li 4 Aj^j Lodxs .,j£jL3i <jjj 

4j 1 ^_a » 4 4j4^ <_ijI£aVI ^ 1 >dj 4<3 j>A 3! Jj-la ^ 5 -^ L* <jI£a C 5 ^j .<jjjLL3i jl<$-> ^LJ! ^IjaI 


?4 i-luLj ^L3I Loj 4jU^jVi 4 { '),1v Al^JA 

(j-ajJ ^Jc. Sp-ljJ ^j_a La LS^” j 4 L0^ 4—aLlx LLi££a 1jLl....a La31x jj_ufi3Lu3 

^j).l.iiJ ( ^_l3\ djU jL lhaII 4£jjjj — ^l*J\ A j£ > t~ii ^Jc. CjIaj3jLa3! fiJA . r, 11 JUJiC-j . CJ^jaj'L^. LiiLL ^Jc. 4^jda 

OLj > l ^nC. djJai. J£ ^3 . 4 -(j£jJjj CjLjJj^aaJl ^Ixalui ^Jj AjjL^£ 4_uLaj£ djl^LLj 

^JIa. J£ l_i£)jj (J-a L_iAjj a Kg') 4 _j 1 j_ic.j ?Lajaj (j, ^ >T " 1 jj-£^ A-JlA^Vl >CjLj> >^>r- 

tfl (, 5-^5 ^(JD ian ^ju-axll jIjUaI Ia (jI£a ^ 4^j;iaJl ^ 4(jjjLi31 (L^ 4 >/>') Jj A j£ a a 

t 4 _js|ja J3 ja tinViin ‘A-ik.iiik.H *\aIai “AjIj ?^Jc. 1 j_ik^r. 1 £jaaa (J > .^q'w n ^jjL^i 

djLwLa djL^Lij 4diL_^Li3l diL^Laj 4djLu}Lsi3 j±-n L-Ajia S\xHjj\ \±.a ^jl ^jL-Ajd Ljj^ tsh 

Lc£ 44*vWj elm 4 -Lk.iJ.k.n3l jIjIa! Jc. j^j3I ( jI£a 3I 4(Ji*JI ^3J dLuaj Lode, diaijj djLjLali 
ly-kJaj (jlL13l LaA (jj^Ljj aLajj (jLojd (jjS ^jV idiuulj^j ^jk.>d !3lA ^g.Ak.tj ^jl (j^d 

JUflj 4 La^J A j kkiilL 4 ^£3! (jJjji >A ja2alo3l djLoJlLcJI LiLa |jj 4 4 >jnVil a La JjLlj ^^3^ ^r >^11 A \ kkiLn 

^3U31 J^>j C5L3I j & ^.ud (JL*J! (j^j L)^£ L£ 4 (JLxII l3La ^jja3 4 -jIj 

.^-iAj-k^i A-ak-j-oJI (jdjLj <£\+A\ OUU31 jLdL~ i '£ a a 


_j d£ a 31 .‘l k^il ^5^" ^~*(j-a-olx La ,^0 t.lj.h A-daj>j ^il31 (Jj^xj ^JaLuUJ ILa (j£3j 
La L^-k.ViJjj£jA A 4 t <-~i J-l cJ^Vi 4 k<-nl£. 4 _jI£a ^ Lit j 4! JAj .^-LoJ-31 ^-3 djJ ^jJa-oLe La 

Llj^-k.iu Ajal^jjja <ad_k-a 4(JlxoII (Jj i kn 4 (jjLis &\J\ a_j 1 ^jj f^£j_uLA£3i ^3L*i3 4 _k-al£. <jI£a ^ j 

Aji^ <LaLui±J lILxJI Ijjllldl ^jjJjljLj^Jl Js JJ-uAJ ^3 4 -3k.j-oJ! (jdjLj ^j! L)^^ ^^Loj£ 

.*1 j.wll »l A^i’qjq^ ^ Q'i ^L)^LI3I — ^a_£31 4 _jjiai ^_A (_gjd.VI S^ALLall - (jjj^jALLa (j_A J^.lj 

^e-jJI jj-k.kd V^La^o 4 4 _...£ Ua31 4_^a.j 31 jjjd j-^jj djL-kJaLjl ^Lc. .•>£d 4Emperor's N©w Mind 
cJui\L*j\ cdVLj laal ^) Ldla 4j£d Lode. aJ\ ^Jj 4 4 -jaj-o£31 ^jLiaI] ILsj (J-axj ^Lo^JI J (jJa|^3alj 
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.ajLk <^ya]l .Ajl2j1x» jjc. 4fl&\ x^a£ A I£uua] ujIj* llaJj^j La-lic. jI^-lj 4_a.j-a 4^^-aj-aS 

y]l AjjJaj ^jJaj-aC. j\ 4^11 ^4^ ^CjJ! L^ a J’ ,cC ’ ^^-LuJ (jl ^ JLn.aJ 

4 ( ^ s _ij^ljVl ^«l_tai] *Lj^3 A A~\jp ^-a-uoJ La j^-A JWjfej (jLaj^ Qjfi CLl^LhIj Ql 4 L^^3j-ajj£]j l ^3 

Jlij ,4_alL<ua.Vl ^|j—*V1 (_paJj-iL Qj_£]I (jj_alij Qd^b- 0 Qj_£]I (jj-Ii-i 4 C$jb^ b-^^ (J^—a. Q_a 4_b j nij 

JjuI ^JJ jJjj (jj^ <—jAJj '’. ^jUallxuV i USjJal CljjJajjej 4» jjLi' jA !jj1 4ij*j La b^ q\ 

\Ab* QjJ Mb> ^ 4 (J^ La^ic- (_j^a 

^UajJI Qjx clH Li]^ J^y^ 9 . j^^a L>* (JO" 1 *^ (jnWli Lajjc- <3^ia 4^)£b Lajj ^U! ^dujl 
4^£]i Lj^Jai] dixujljjj jjjoifljj ^jjjojVI 1*1 jail Lujj .^g-jJajl <j1Qju \ nlr- QjJa Qj^Lj S^uixuaji 

<j1 Q^aj 4_j| £_aj ► 4-j 3^> a ^ 4 _L^>a]I ^1\ Jjju ^jJc. J\ i4jj_jau3li ,^jjjj]l Qx LLdLl LuU 

^■a tuJ J 4 jJjj La£ 4ljlia.l {J > P>°lV 1 (j-a A .jla tlijLujLia ^Jc. 4 La 4_2 l;,1j 4 JLalau Q_j£J 1 <j1 jj-*-saJ L)*-a QjJLj 
4jl5L]I CjLou£]I sLa~CjLji >^y]l q! J JjAxa jA ^£j .(JJjfllt ^.lunVi]! t-ltalL ^jja]! ^JjjliV^ 1-U-aIi 

SjJS jl (^jaj"j4<a] 4—jjjjdl b-^ Ia^Sju La.1 X diLda-aj ^lLo] SjJjII djjjJa ^J]]! j^ \]\ pLa Q»«a 

£_AJ ? ^ qj‘q-\II Jj_SLjil ^^-3 La La£)IaJ c^LLj 4_i£!j£i\ ^c,Liij Llij (j\ Jais y J~A^.yA 

LJj 3 LaJ^C- 4ci!j jj^a Jjtjl LLufcjj .^J1 j]L UuLjLS SLLa-a ^ Jj In^Vil 4(jjjLa3i LS^ Ljj^Sj ^jj-uiaII Ljb^^ 

.^Ijil (3l^J 4 J \J$\ ^ILail ^ 4djLuLi3i (jj£j (j\ 4_ul£-al 

(j\ bj 4 yJ (^ 5 ^ 4(JisJij ^-LajJl ^jjj Sj^all J_uj 4—jl l^ nP-V 1 p Laic. 4 ^ 5 _A ^^ CJ - * iSj^ 1 ^rijb 

^ic- ^Aj 4^1 A It >>il^j l^£jL« jj.>,iiu (j^-aj 6^La^J! L£^ jj-a Lmuj <jjUa jA 

SjLaJj pLalxJi ^jJaju (Jj^4 ^ an) 4 L ^Aj ,SjLaJI ^j»a t-uUJj ,Cjb^b ( —jLaJ-u^JI 

4_3ljjj ibLu^Vl^ 4 A a*\ > *~i 4baj_Ju1 ^3 (jjln-k>a Lul J-^J .SjLa ^JJ ^c-jjl b^_J^ (JjjaI bj^4 ^ls^J 

. 4_^aLH l^jLulSxjL 4_jjjLa ^La]! J] l^aJjJiLakJ 

4 bj«lJ tbljA 4dLwajL^j jj.k.iiij jl (j^,l^_ijj£ jj.k.>iij * ^jj^j-uifla]l U j3' 1 ><-v| V (jL^^ LLIjV AjjoalL 

^3 (juojJ - y L^j^all 4_lll]l (jl l ) ^ ^Lc> LjJLIi diJ^jSj £*J-A A i^ijc. ^j_a bj^ U^ 

^ i *aj 4^£]l LjjJii] jj kjaflj (jj jl^J-a! ^-L. (jl£-a ^^3 (JjjaI 4(jjjUii! ^ (jjJ 4^-La^l 

Uikiij Lai by*J ‘(jLajjlj jbaj (j-a b^ ^j La tbb^LuV !)la ^jL-ajSV^ jA 4 c _ s _jL*_-a3i ^j^a 
‘L^aL *Ljl£-a yuu 4- ^A 4 JijLli pLjVlj ’Cy^ ^L-^jSVI ^Lb I^J^J »Ll]j a~i^V 1 4_Sbj-a]j 'll 

JJX j-lJJ La ^lkn‘> (jl 4 - ^ j ^A A L mli pLjVlj '^5^^ «L5^] -3^ O^Ls]! ^j-a (^V 4^b 4_lA 

.AjjljLa y_jJtJ aLla V 

^AxLuiII UJjLac. M |jcL^" c <i\]\ (jl£ Ijj La 4La (jj_^j£]y t^i]l (_>mL3 Jjjj Ljl ^^ajaij] 

4 4LaLoi ^-£]l (jl CiJ^ial ^jJa^ial 4jjLajjj (jj5 b-*^ La£j ,^4 xLuJ 1 4-Jjl^C. £—*) "V^U" jl 


; '' J|j_ui l_jIj^V"- Information, Physics, Quantum: The search for Links -] Wheeler Ch* ^ ‘Complexity, 

entropy and Physics of Information d zurek <JJ^ ^ -Hug Everett cQ QjLaI The Many-Worlds 

Interpretation of Quantum Michanics L>jj^ o-dl Bryce DeWitt j ‘Neill Graham. 
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A-lbll £_a lixuLa j\ ^ y \ AjlLll Jc-lijj Le-Hc. JLllbj . .Jj bvl£Il ^Lxll Jc. AjjLuia SjiL A_*-a jj n 

(Jc-lioi IaJjcj .<J)b *—i^b-« u-i] iCiVl^U 4 _i£J J U bJaJ j^ball JI^a. jli t^aauiai] Aja.ja3I 
^Jj $ljC.b«^ L&I '« jl^Jl jl 4—ini^hn S^^lj Agfjn t4_i£ljj ,^3 \ k <~ij\ jj£lm blli 4 jlfrAll £-a 

^ajj_uj jjJju Lla-e *^_ui (jgl jj 4£-3ljIi ^-3j .Vjb Lai (Jjk m A_l1 4 i uf^iui 4(_£j.Vi A_1 £ja1I 

A_i3 4 JlSj L)j£ b.l^k a 4 Jj ^jjbl £jjuj 4tiljj j-e V-^Jj jJjj ^ A-ia^aJl AJI^Jli .A_Aj V Le JJ 1-i^Aj 

. Vc|jj Ag3 t qV~' j^| U_jSj lj j>T .k^3 CjljJJp£jyi 

1^ >bj3 . jjJJJh /nil jjjLft j^e oJ^lj A •>jV) Jaid tiljJj bbel gjjJajJ \ »ba JuLcjj Lift Sjjj£]1 aK *aa! 1 (jj 

4 Qj^ j£lj 4 (jiaJjjll j-e L^Ikj CjjjjSjI jj-uifljj SAu^jaII AJUl jybJj 4 flj£ jbk.jjaiJ V CiuiibjJj j^-l^-ijjS 
^-3 4 tilLift jl jj A^aJJ jl_j ^_iiaaj 4dujjJ jjj] jjj^j Jbjjfill A_a,} 3 4 j_J jj . u4*i til Liftj ?lj_$£ LaIIc- jj i^aJJ 
4 llj 1 aj ua j_a.Vl (jJJj 4bjx_*-ea 4 JlL 1 aj kir> bj_J <jjg3 -cSj-Vl A ■>/nil tilpj alj V J^Laa 4_i3ja 4£J3ljll 

j-e Aluilui Jj jJa jJIIj LjJuc. 4^aaill j-e aImiImj .W"n jl jS^j ^ jJl 4j >>ija£ 4 La jjjbaj b-^3 blj .V^jl 
Jj Ijla. jjiulj Ajj_jull Aj l>iLj 11 CjjjJiall ^Lalc. (juaju jj .<■ qI^ a jj£ J Lu j£ 4 jjq^-s ^11 jjiSjjAll 

(L5 _a a-EIaL* CiVbi. tilLift di_jl£ bli . jnK iull ^ tn.wll jl iJajll lj_ft L5 -^. jj^_jj a_2jj 

.<EIa1a ^IjC- til lift jj^J jl i t \y\ 4 CjLu-laLjj 1 

(Jjl^ J^3 .4_JjC-Vl Ls-jj-aLiJaA ^jl^l 4A_ijjl^. jll£Vl cJjJ-il! dlJjJfl] Aj1£xu jjJa-j j-6A jj^ll 

jj-miil jl£ ^^j!jajj£ J-Uaj jjjjaV^ (JJJjl ^3 1)L>^ ^LaC. jblll <■ ~* >1 AJjajj *iijjjj 

^-Sj »jVj-2 UJ^A^ (Jc- Aj_iojjjll Cj_i3jjJ 1 j-aLaAll biC-jj 0^ AjL "S>ju£ ^Jlj-&" Jj^jj CijJj 

lj_ft .^g-Aj—^jjj jj_C. j A_j\3 4 jjjjJ_li j-C- AjijL> ui\ c q q jjj 1_tA_jlg_ili 

► ^_lc- jb^lj &lJ^k 11 JLjB ^ V- jj£j_UJ A tHA'S 11 ^blj-*Jl 4^Jjj*ll djjAJ tki 

Jia^jj] 4 ^ \\ kpi J Jjjl V" 4(JUj *e«l^£ Aijbk-AJ ^ball jj^k"n jl jjlnTn j V AiL ^^^jljAjJll Joj 4 

" jij*Jt (>> ^ J 

jn-nir 11 a^j jft A_ilc- j^gy-j (^Lll jt^nyll jli jlalc-Vi Jj Ag*3J S^ftli L-iiiujI tilbft 4 AjJ 1 Agjoillb 
A_1S 4^g-3t2lj ^Lc tilLift (JjJ A_lj cJ_J^ C-Jj JJJJJ (^jj 4_jl^k 1 t nl jj_ujJj^ ^JJJj A k f\ jj (JliJj 

p^g-ioi jjSj ji j ^ AJ V 4 jj-k.i’JjJ A J m libs Ilj^ft A k^^jl lil * j-y . ^ jjoSjJ j-ftj Ajjkj 4 ^g_3 Jj^kjA 

jjJ IftJ^I 1 ^_laua dljjjflj Agl£_ijj ( ^ 5 _3 A_Ela1aj 1 jb-^C-Vlj .A_lc CjbajiatA ,^-ic. (Jj l^i^H jLn mi J be Llx^lj 

j_& Lb \ ^ LaHI jl j ^ a ) A_Ea1 J l 4 «lJjl lJj-b LaS 4 • Lh^ Laa 3 ^j3Jgj jl CjLAjlatAl j ^ a i Vj i ja,V 1 

jftl bVi jl ^jb"i >nij .A 15 Laa IJj-ajj J AbLeOA blj£t IJj-ajj V IJj jlall jl (JjJasVij .^Jtilj jJG 

AjjJjjabxe 4 " 1 k jl A K lhaII tilE j^J .A_1 £aa 11 ^Ijxll dLa jA j^l b£ J AjIc. jj£jxu dljl£ Laj 

^_3 (Jl^-ll jj£jj-u dijl£ 4 (Jj^kTi jl 1_1 a 4- Llbj 4 " 4 <?Lia LgjJ ^iii L^Ja Jill AK LiaII j^A JJ^I 

. Jbjllj CjJLJaIIj Jaj ^JJ^. jjJ JJ Jjj^j AjJ 


J 2il±k^ sjj —j Jj tiijjjj ajIo^ jju mc-L The Quark and the Jaguard Gell-mann. 
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(jl (jdl-jjjfl]! 4 (j_j^l £-a U-Lxlj 4-3LM (jtj jl i\c. V I ^_3 4jjt > <-~i Aa.j 4j! (jjLLuiil (J1S do 

.4 I l.- ntd (jj_£j (jl (j ^ ai V l&J-Skjj ^gdi! 4ajlj-Ja*Jl (jl J-^. ^gJl .4 l dSL (jj-£j (jl 4^ 1 j ^a_£JI 4_jjJd (jl Ijpnj 

.(Jj y\\ jyo Lajj ;4dlj (jj£j (jl i ^ \-y\ 4j£^aUjj]l 4ajj_yjaxll£ 4 ,^Aj 

(jjJ LjSj (jj^p£JJ _j\ ~‘i4j Lode. j\ iSjdul-LA L&jlda jl (j-o 4_xJa3 (j£. djj (Ja (jjJjfi Lode. 

(jj£j (jl j>£*oj <Ja j! Ad Ll*a djLdl (jj^j (J^a iUjjjjjj ^ 3 1 JVij sL^a Sljj Jdj Lode. jl io^d 
Laj *L£jl Idol 4^ L£ I3J Lo jl 4_jljde. Lo <LqLa Cul£ I3J U Id! <djju Vl Idle- U-ii£ d ?4dd djl dlafc 
ttiljjqiJJ ^g-3 jddl 4 ifLo jpa (j~nn ^^all jidVi £-a <J^^ 4 iilLA (jjd (jl j£aj <Ja . IjJaida] 

? 1A Afl q! Laj *L£jl IdJ 4 aSjjI <_$! 4 4-uljt«»ll (jC- dlil^dl 4d!jLdi 

(jl pLaI*J 1 ^Ud-uL (jLS 13lj . j\ jli 1 LajL j_A ^adl! 4_JjlaiI l.l "l J_»u.a'' Jj mSJ (jj 4£_alj]l ^g-S 

(J_ugj 4£_alj]l ^g_a 4 j)j dill ^_a m->ll (jl (j^a^aal jjj* jLn . .,j V tiLda i^lid 4 aILia S^Lo Ijdajjaj 

c> La ^j-i .jqp ^gjLjd! ^g-CLL.iLj ?dld Idj cjL-oc (jjjVilj jl L^jaLo L_i^j (jl£ Ijj Lo jj^qJ ;Cj\ ur> o 

1*1 j-alt 1 1 \ (j--o 4(j ^aj V (jLj£ 4_uj!jiaj 4_3LiAlA]j 4_L_)Ia3l 6 -I 4 JJ LoLLd! CjUabj-o]! 11 dll u-) Ail 

4jLui Laj diljjJ_^lj Objj^Vl jj] .Uijkau 1^ \j4Vi (jl Li£)iJ (j^4J 4fljjJaJ 4£>iaj 4&\jj^a JUatJ t4a]aAvLo 
(j^ (- 5 ^ 4_^bjaj 1 aj kaA (jj^J t *1 ^ X 0 flc. jJ 

4jj» k^nll .l—LliJl ^Jj CjLa^Li-o (J-ujjjj iA qL»'i a 11 t—a_jj£jjjjjj jjaJI ^_a ^jil—uij (jl n l d V 4 aL3j 4_abjA3 . L*-o 

4 ■*!j W jpaj .4 jljljjl 4at.j^Jl jjjj ill djls (JU-ajL (jxjj (jl 1-1 a <■ ilLij (jl ( ^A ^jj jj>> 1 ^il 4a u > u Jlj 

^ mil 4 _iaj*o£ ‘ : dojA. 4_jl (jl_3 4 ^JLj]Ijj 4c-j_da]i 4Cj_ua 4 J-j W*ilL 4 ^al_u3J (jj-Jji]l (jl A Y\ mi a 1 -y !_p 

(j» ^alxuJ (jl 4^ 1^1 Ln^ aII ^■IVuu'i 

Ido-da ^ daJ&J 4 jq411 S^aadAll diLj^Siill (J_£ (jl (J_j 4_j^iiij tdj_d S;j^ uu S^j-a-j-o rdd-dj ;£_slj]l 
(jj^ol >>ia 1 4-ajaj 4_uilj^ Jju A •> jVill &La ^Jj (J^ J^j (^J^ L$JJ^ (jL-aij! (j-o Lo l&jj Sjijja-calL 

(jLL 4 cLLlaj_ 5 (jjl 1 >»ijl JjU ,(EPR) (jj-ui_jj i »lj^^~(jjl 1 ninl Jjc. d-U-i-saJl £^g-uJi (^^jAUsi]! (juaaLJi 

4 p,\j^ja]j (jjjljii] IjsSj 4(jliL (jjAJ lia ^gJJ n jj4 u 4jjJaj 4 

cLVUI] 4-iSljp (jj^ dd^lj 4 _ajL»’iA J£ k nj dll Aj t M'S 11 (jl_a 4^a-£]l 4_j^lai] La^jj . (jj t n^ldo (jj^Ldl 

4 1 A|g \a 1-Ia.Ij -_iSjj-o (Jjajaj 4 4_jjjjJa dljdj ^gd. jl (JLiaI AiLuiA (jjJc.Lxo jLLa_i (jjAjk n-s II i^Jjj Jjuj .4 i^aaII 
LcJLa. * jj).^_uiaJ 1 L^v (jlji 4 udljJj .SjL d jl Ijc-L-a d LjljjoiC- I-sTi LjLod.V 1 4djA UdjiA 

(jl jdj 4 La 4_aj^Iajj .(jja£ljtA]l cI^jV! ^-3 4 fl Ij (jl 4 ^ \ y j A ) w"ilL ^gjlall ui^l\ (jl_3 4dLujLa]l oJ_A j ^ Vi 
(j^o '"fc ) k*till (Jjtail (jl LoJj .^C-J-Ulldol 1 ida^ll Lc ._^3 4<—JjldlL 4j!^ (jlLJl ^III 1 n JjVl (JaL^I 

J Uaj j (jaldddul ^rVnttn (jl ^gjtniall (jl^ ;4_j^ald3l 4a±ua31 4 jdu Lo£ 4 dau 

dc- Jaia (jAJJj 4 LajL J N , ^ a dJ jjaiAj a^II (jj aj k n-^ II jj_£j (jl 4 _ja j 4 4 j^j dl Aj ur^U£ :4_l]al_k jj-£j 


! ^Uml J\j$\ t-ijjdL Emstem-Podolsky-Rosen.f^j^ 1 - 
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. 1 clujc- <IaLaaj Jj iAlx^CiA A jn'qj^Ul j£j ^ . LaAJa.1 (JjjUS 

<-jjLaa]l Jjt-i Uu3 L^J-cC-J C5^) A!jj^aj Cj^Jal JaS . jjcj jl£ jj Chili I jl CajuI (Jj j^J 

4 4_jjjj| jjJ AkaA 11 cdjiuj ^jlaj jl IaLaj 4_iaja. Ajjial] j£.AJ V 4j| {di^JjojI jj]l 4 —flj-'-uL O-^L 4 jc_aIa. 
j_^£j 4 Jaix j! 1 a«lA j*o (J^IaIaII 4-SjjJailj ".^juJaj-4 V" ^ Ih^l (JL-ajl jA La |P-_^ij ■ *!*> L>>n La 

\ laic. C -1 >jLj t" n ^ 4jjl) Ljli 4 ,^aj-c£ 11 ^IlaJl <L^Ia jLua.1 ^£j •A Cj|^jjLua Jjaj (jlaS^J 

^g.1 ».aj 4 jj£j jl j£*AJ jj^31 j-* J^LlaI! t j il^ll ^2 dil .tuui^ll jl (Jgj^aj jl 4_L -C alji 4 .u.iLLLI 1 Jjij (j! La] 

. LaAj 4u3olaj^Jl L §jia j_j£j 4^jJ <^1 A diljja 4 4 . a^ 3 j£-aJ ^ 

1_aIj^Jjoi 1 j£*aj V Lajj |kj nVdl 4JajliIl dL* 1 > AiV 1 (jl jfl lau *L>^aj jL <^^-Vl jjm^ill Ljjd.1 13] 

4_ifLi k»Ll£Jl cIiLa^IjlaIIj 4_l4j-c£I1 CjLc^IxaII jl jdjj > >nLh£h ^JLxJl <JdL 1 j1 dLa_^IxAll (Jiiil dijiia£ 

4 dji La j«laj \Jry> 1 ^ *S mil jl j ^ A U l^-uiJjJjaJ jjJ L^Jc-l^S j ^ AJ A f\\ t .QhSl 1 djLa^lx^IL .ll^ jLl A jLjlu 

4 4_L4j>a£ dilu j-A jj£jJ ^jill - 4_iAj>a£j! CjLa^IxaII Lai .*jda31 <Lcjjoj j-<a ^}jSl Ac ^.uJ ^aLuL (jl j£-aJ V j£iJj 
\ ^ ^ ta I jl Lg-ipl^S j^s aj V j^J tfiJji jj-mjjj~^ ^ mlj jjl 1 ni nl j^lj) Lil ( ^_^3 — (^-aauJ 1 1 ^ j a t nj LaS 

.4_1ujLjj 1 jj) i ^aj IAjjjju j_3^ 

<j£j_i-ijLl£j! Cjlfullj 4 _iaj-c£I1 CjI^jII ^iiVt Mil jS-6j <ji 4 jjj^.1 pLa!& 4 ui^ jjLLlL 4duj ^JjLjj jlj 
{.JjAA lUfaftll J! i_Utj>aS 1 cJ^JJ jl ^(j^ujl 4 dJLC.^ 4_Lu^aj1 Jjjj iJaJai-fiJI ILa ^2 > Jj* >11 (Jaj]l oLu-« Lc] 

^1 jl j-^aj 4 A_l4j-c£I1 CjLaJI J-ajj (jj^Sflj iAj£j_u4LL^]l djlln]l JJalj oJ_^.lj 4 jijlia . ./uj .‘-jj-j 

. {4.J.I a».I 1 ^L-aVl ■ ■'.> 'il J^-^) L ■''> '‘1 4JaI£ <LUaA 4 ~a t aj LaAJlA.jj jl ^ j lad ■ >n 4 jjjjluj] ‘-JjJ 

^J! 4jtA j_^.V 1 ^ L> ,>,^lj AaI^j (jjajjl CjJaioa.lj . 4 _Lj^ 1^ 4_iAj>a£ CjIaj^ ua> 1 EPR £JJ Vjl lj 

4_j CiJaSLl^.1 (_^3J1 EPR ,-aj ..i~> (JL-sajL L^iS Cj^a. tn 44_j^^ij (JaLI CLlaL 4 3 jJjuj ,^JIa 11 j_A j_kVl pj-?Ll 
(^J^'Vn >n (jy_j_iio]l j]j 4 cjjj ^j i j*_a JnjljLa (^J^iil ^-ic- ^ AJlIaII EPR ^ \x jl Lajj »4jflj -Ijjj (_^3J1 ^lu^Jlj 

V 4_c-L] 4 4_ia[jlA 'jjl a (j 1 >uiLlSjl (J^ Mill ^Iji^LujLj 4J_1j1j .4_iAj>a£ djluj (JS_wj I^jjS 4_J] 

•l \ . n-s. U A J\ -v (JjA^ 1^- ^ 1 c ’ V 4jLa^ljtA ^^^klLulJ jl mi */' ^ \cl ^ ,4j^j^lill A n j[jj ( \ ^ 1 1*1 8i. **\ a \ 4 4_iSLoj 

.Ajuh A iAjLJl EPR { -kJtn~> ^2 ^ 1 a-**'V1 

^gVn >» ^-£J1 4 _jjJaj 4_ulj_^c. jl J-<aVl jjJ^xJ 4^ a \*\ jj^ ^J] ^J-?L1 ^*3J-j 4pLaic- 4 » l>i) (Jl^j La 

(J^jjl 4 ^ ^ ^ Y ^Lc. ^al'Vi t n ^ju La l^j ojjJal^-A 4_jl-^j »C-I^V 1 j ^. .j LcUaj u^lliA jl t (^] 

(Jj^. 4 L^LLa 4^ s _ISj ; iJ ^2 L-jJaLj LuLJjjS ^Ll^J jijj_S L') t h 4^-Laa. j^a (J^jl j3Jl 4 jLi ?iV j£ -y 

4 ,lljq LL"j£ c_jlA.ti "?^£]1 4jjJaj j*_a CjLL^Loa]! La" 4 jLa - (Ja. 4jtlali .^&1\ 4_a^Iaj jA Ljajj (^^1 OLL^JllaJI 

^La-all jl-Lu ^“jljj jl PJ-aJI (j3c. 4-MUdJ 4jL 4£^jjaiJ cJjjJC. 1 jLj 'L Jjjg. (^jl j^l 


83 -^jj- Bell Casti j Herbert cA?^ J jll Speakable and Unspeakable in 

Quantum Mechanicsd Bell. 
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jl CAJji 1-6 A_fljjla Jj^jJ (JaL jl* 4 j£Jj -CjIaIuiaJI 4 _jL=kj 4 >jV) £JXU ^ Ajjkj Ajai^. ^jJI j^LuJI 
jLi^iV A-uIj)-uitJI 4_a-m]l jj£j j^ j^J ■V> > i*>^ 4 till j ^ n~i Ijli .A Li•% a djAL la j-c La Ifjj t j j . .-, j (juLiall 
A_iaja£j1 4j!j_joixJ! jj^‘l hi t j_j Jjcj .^LLj dj-Ia^jI 4_A_.„-jl 44—1 jC. jl_2k_J A_aj£^a A \ ^jaj \ A_Ilj]l 

. LbjJjC- j_Luuj Ij^, A a ^ ^r. 

.^£11 A_ijjj_ij£. dl^J julj_kjj L_fll ni S\ ^_3 ^jiL (jl (jAaJ LJ jl 4 jVl ^ ''-*- 4 jJ_lJ 4 ill j jA ^Cjjl ^Icj 

Ij£Aj i 4-jAik s^jia4 A-jjJij jSu.lj.k.u ^ a~W juljAuJ A_iaja£]! Ajj|jja*J| (JljjTi mli . <Jj A-Jjlij | ^Jb aJ£^aa 

tillifc jj£j Lajj Ait (J>>t ill j£jJ S^l\ 4_ jLJi j-a JjJa. j-a JImuIL Ajjjlili S;UiVl k a 

^Jc- daljjJalj^i £jli (jajjij (|Jj jl 4^-iaijlll jAj . (Jj iiiLiajjjalj (illJ $jxa A*\\ k» (J^,ij JLk-ajjj 4_ ij-^ a (JI^ 
j_A La AiLjlaj L_ujjj jl j *\aj A_jaja£]I A_ij1j-uitJI jt jjjlijAli (jJaju .A_3Jj (jki *sn- 

^Jc- J£3I (jim 1-6 jj kki4*11 1 j_jj 4 jVl 4 j£Jj .cjLutaJ! jLij l^ikilS! jill <L-satlA]! 

i-v I t A 1 i^-v A n -v \ ^ j| 

A_iaja£ A_u|j_kjjc. IjAaiij jl jjljUj jjjJi tilUjt jl jjjilj 4<iljjjjj 4 jLa cJ^J 4 Jjj] VLitj ^3 

J—k-iaj-c A_j3 l > 1 J (^Ul C-i\ kn^Il j£.1 Vlk .L_!j^ . A"\Y\ 4_llaLiJI 4_jl^_ii! ^j_A (jjj ^ n ^aJb Lojj 4 (JjjIj_jU! 

IjlA ^j_a 4_l*J 4 >jVi jjj-j A V CjH&Laj A rn uiijj A_jLu]| A_al^- ujj-^j 

lj& (J>3^ L) -6 ^ 4 A j ^ytk djLkl|jjja]l A_i|jjjjc. jj! j-Lu 4 xS\ 

4 A t^ k»j] (jtj k jjj31 ^_3 111 1 t ljjjj_iJa (jj^ CJ^ Ajj±uiflj3j CjlilfljlVI ^j-o Li! (jj 

La (JjJaai jjlj 4Uj3Jaj 4.n..-, \ Aj^jk>ivl£]l Ii^uAHaj tjjk^uj lijlj 4 UjLijJalj;j UJjflC- JjJa. tilliA Ajjj 

SjAlJa jj] (jjJ ^-a 1 nir Ij LIaJIc. (^C-^L *■ if\ jA A^xij jjl (j^-6J 

jljj k^i^k (jU.jj>u jj(J^.ijJ) ^j- 3 (jLUjUj tilliA jj-^J (jl j>^6J A_jl AlaLMUJ j | hi Laj; kn-^y/A _^a A_jjLlj£ 
(j-lc- (J^6*J IaAJ^. 1 ^J^UxaJ j! (j£-dJj (Jja- L^ jU^.nj~(jlj^jgiJ jLll^C- (jUU j — LJjUj 

a La (JjJasl 

J-*Ja (jl^A^ Lfr^a ^g-lc- 0*3J> 4^1.1 La tiJLlA (j^J 

(^^j-klj A_laLuUJ L^jl (^\ 4»;JLa]! A_ii£j A_LjLkl UjLik-^lj; jj^J V Lcuj AiL) (j-a -A (jliJ^a 

plai_uj jj£l>u) (3-^j .LilL^A V A jj i mil (jt_j Ig-^lVn mb (Jj_ja]l (j^asuJl (J > >iqj tl A—Ja^c 

t ^J1 , ^.q’iV i 4 Uq-, ^Jj p Jj.lk.uA IjjLuJaljjj \ Hat aS\ jl jJ_LJ 4 A-Jjh')l \ r \fi . til] l^iLi lj *1 V>C. \ jJ jjJjJA aj 

Luk. (JjaH k .',J Ailj 1 JAAK') V j^i 4^21^31 .AjjjouII A ■* jjLlll j-A ^3^ IaJjjj (^Ic. D^jLia]! jli 4lil] j ^AJ 
^-3 ^JLxIl jA i—jl j f\ (jj L-Jjl Jj au&I] A \j > nj£ V A-Jjl-Vn 4^u lTiV) il]jJj t (j l)-n a! 1 (—fljjtj jl 

' . ^c-ii-ajj SjLa 4 j > aa£j 4(jAaiiVl^ 4ljjljC.1 jli 4^-kJaljjJl (JjjaaII jA .jfcfllj]! 
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(JujJLaJ! 




jA J* £-*-iajA <■- 1 'q*”) (j-ic- ajJ^L ^ *Wn (jjjJi! 4 JLpJl Jjj_a£ 1 a (JgjlA a\ jl CliL 2 j^, <^9 

jj-^, C5^J '0*^7$ jlKi ^ 4\a kn*i jl j-^AJ 4 j_>Sl ^Ij^-Lj 1 ^jl ,^5 tft)AA <^-9 jLiJI 

l 4JUJ_iJ ^Lii&Lf CjLL] 1 ^ A~>J (jjJlIi 4 <Jjjja£Ia 1 Jj* n-lll jl ki k nil ^aLaL) jl 4 J_ioqI1 jaU 4,* jKl. .-,'l 

4*j.l£J jl3aJiU3 jli 4 jl jJaiflll jA ..-.j ^Uaj (j;l Inir k^i Vjl -> a 4^jLcj jc. 1 ja l dlLilLilcJl 

jjjll ^S 4(j2)L> V ^ (JJAJ 4 La1aj «— fl jj -xaII ^jj_jJiIl ^ILaJL) 4jl41^ I ^_a2 ,4_jj^]| ^Jjajjj 421 jjju ^l-*-ll 
£CJ_9J i \ uAJ J 4 jj-£ll 42&J-UJJ Hi-) (J_£ ^.jJajA 0 InC-l IjJ 4£_liaj_uij *L£j ;j_ilc. jA^l 

j^L J j£Aj V 4 l*i^£ ^-*aJV Aj-uuilj 1 4 <■.r>^ jjj .Sj_u£ diljA ^UHujL j^-uuxmI jJSj .^cjjLaII 

»4 jnr- ^IaI jjfLi ■ n 4^jJaL21£ IaLcj 4 JjsImuJIj $4^*9 1£j£2«a 

jL£ jis riilj-MUJ (J A*\ I 4.JAJJA A A uil 4 4 -JJ-mjIa£ ^A»2L2)U1 (jl ItIuiII jLutl ^LiVl L?^ (j- 4 

.L_ijju jl j^A j La (JS 44 n* <a <Ia^I ^9 ^jku^fc (JS <2l^j 4 _ja£j £_*JajAJ (jl Iniuill UaLIj LfLjja21£ jj£ll 
4_jjL^jj (JavLV jJj^2 4-ix A\y 1 ^1 UJjj^aJl tilj ^^9 L aj 4CjIjLi 21 jl_2 ^^9 Ua k^-VU (J^ (j^^J 
j^£j (jJ 4 <tl£jJl aj_uu31j j^S]l (jlj 4_^Jpial 4_jl^_ili ^^2 l- 4 - 4 44_&L*J Cic^a. 

— Cjj^jlujI lJuSj *clh^J C5^J jpJ 1^-iS Iaj — (jVl (JS j\aj] ^3 L-fiJA> t^lljA 

^ 1 li) i ** <1 £j£ aJjSja 

^JJJjJ_aI&]|^j] 1 ^gJj^ mil ^LxJl \±A ^_2 lj_jii v." l.Wj jji j*_3|^jl ( ^_3 _ uj V 4 i A_jj^Il A-j]j^A_k.7i jj t! 4 a l n’tllj 

SUJ1 jj- Wj l li 4SLaxa]1 ^_ujIj^.j l^II ^ iat (Jjj^uiSLa (jiUw 4dj^li J^3 .Tralfamadorean 

141 ..i (jl (j-a (JjljJI-bUc (^gj ^ 11 jj^J (J^^ 11 (^Jc- (jJaJjjtHilj .A3 jjoia 

^g_lc> La jLS-c *L_ij)-fc ja 31 4_ij_^]l Ajjjj n-nll (^^lajjjJ! ^(jjjfllVi kkill (jaaj (Jj_3j La£^ jl 4_jj^ll ^fl_uj 

.4jaa dUaJl L 4 <9 ^a ^«lau I^Wumi (jjftju~(JgjJjVI 

•Ol LiaIxjj ,(^jjj!vIjiV *A_?y fi^gALflAJl Jajfl k nil ^J1 ^_*JaljjIl (^julj-kili jj ^ ^ ^jl 4 ^ ^11 pj-ujJ (^JjS ^ 

(^gl 4<_ijljUjVl Jajj_kiil j jjxj (jl 4_jjlj_^. 1 g jl j £aj A Ki xuJl A j^^ll A A,Whl 1 

S;jAtfaj Lg-J j^ll j^J V ^cjLill ^ A ^ k>) djL^_=kjj 4- innj jl j^AJ 4<jj^J1 Cj'^jIxaII ^ ^^jII jl^c-S/1 

jlj 44_9Jlll ^Jic- jl (J^ L^_i3 (Jajojj ^j 31 dil ^l^lll jA_Ja Lilul 1 ilg ^-k-cajjj »4_ 

‘Lc-j-i-iiJ <. SC -1 k^nkii - jj j!a 31 Ajj_ki*Jl <_uja11 ^^2 ^ j- 4 V Aa A - ku-^ ^_jJajA (J-jLj2 ^^2 4 11 fljaJa jLS 
Jajj_Li]l ^^-2 tilLiA 4_1 £-LaLoj \.) ^Llaj <^1 jLuj jl 4<J^Iajll ^_2 , (;>5 jj_£ll ^cjjIaJI (_gj_^A j_i*jj 
j£lj 4 (Jjj!)1jV jUaj_kj (J j-LVi jl ^j!ki kkii 4tilL .A_iAIjja V 4_2JU ^_2jjj^a dul£ lj] L» 44 jSlj - <_Ll JlljV 1 
1jl£Aj 4^ (| j_kjj jl ^-ilalxuJ 4*Ljl^j V La ^1 Ljj2 Uj 1£ jj 4C_a£j*ljlj .<_iALija V djlg" 1 ^ 4 ^‘ia’i jl 4_±aj 

.l^Jj j juaII jl^j 1 —fi-li-a Ij] J^2 j^j 4 j Tnll LcIaj (^1^ LL9^ . ^jjoa | ^J1 4aj1^j^L 31 (jLvLiV *A-jj (JpLjaJJ 
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421 jdl tiljLuj jl_2 4^521 jjiU! A-ijlS-cj <j-A ,*£*>11 ^l Glj2 u>^ <jl <j£Aj 

CjV jL*-2] 4_ajjj21 ^jat-cJLi 4 ~* \ jouIj 4 ‘Lun. 4(_)jjIj2 jjJ di£jj Ijlj .JajiLj 4 ila^ ^^2 . 1^^ jm-t 4_ia.jaJ1 

^-2 La ^ . \r\yA *L2La1^.1 4_3l^a G 1 j2a&l 1312 . 1 jIaC. (jjt2 (jfilj LgJ J .>‘>21 j ^Aj ( ^2ll 4 4_i_jjjlj221 

<—Li£ Lcjakj iSjfil >ni (jl (j£AJ jl t^A-V Ci2j ^2 4_2c Q^£j_uj Laj Lux j] (j£AJ 4_jj^ t t—U oLa]! Gi2j^1 

V 4_u1j_jowJ1j . 4_ja1_1x 4_fljjJaj jjJajj 4 4_i£lj21 tdl-ul^A*^ I Xlx. a 2 .^_jJaL21 ,^2 jJx (jl 4 -JAJ (j\£ 

dVL^Jl (j_A oJ^lj 4«j j j nil j^Aj V j^j ( ^_ 5 2c. jLguj ^ ■* ^ ,rL 4 (jjjLi^l *l>ab! JJc* V] ojj) > rnll ^Jj 

^^2 e-^^-jjj V 4 (JjilJ 44_2c *Lajj 4 ,~>j .jj/ 21 jl •>qwU A-jjIjuJ! 4 IV21 jLq&I <j£Aj 

Ajjj £_a c2jx 4 ■ ijh (j>aj j^» aa £tJjLj J* ^-4 4 jjSJl (JaI£1 4_ia.ja 4_1jI*a (JjVn (jl j)A Ia*_1aj ,*^11 

tlAp Ux-Llxu! 4_J_)d j£l A 'l^AA A > jm J£j .^1*2 ^ t jH A LA (Jjj2 (jl (_£pl>J 4 - \Y\ 4<Li\£ CjIajI*-<i fJU] 

jA AjIJ Ljlaj 13] 4 (j j£ — ( j_^£l] 4 _i2iljaj1 <1121 A 1a±XL 1a jj£ix 4 lgu2 tlu^.1 <^21 <— fl g > 121 l$-i2 Uu 

. 4 jbLa£ !)Laa (jj£jxu 4 2jLl11 

a ^^2j . (J^ljJI ^_2 (3jj JjljjjJ j-<oj 4 j tn iVu ^L-£ua j^Sj jj 1*1 ^ ^ Lj^S (jSJj 
_ix_i J_^. (3 _ujIHaJI 4 4_ijl£^Vi ^ Lu] jp-19 4 0UJLLJ1 ^ (^1 t4_Alia]l S^Li^ 

(j^j .4_jc.jj]| 4_jj|_^.j 4_j&_^l 4j\j_jjjlj (j;j_iJaja]l LiaIIc. ^gJj~4 aH j^c- tljLijl£-ciV 1 (J-^ ^ 

.4_LUflj V (j-A 4—*Q 1^*1 A Gj ^-Ic- 1 AJA 4_1AJ)A^]1 C-Jjl AjII dJA 0jljjj 4 (_JJjLi^il (jx. (jjLcujI L Q j-AJ 

4a1oaI! ^^2 Jja-a UjLmjIj2 jj^J (jl (j^J 4 ^Jj (j>a jJaG (^ilt 4(jjj^J^ jUaxJj 4 j..-, ilLj 

0jlGi]l (j —a S^ij (Jj^ ^x—a S^_a itjl^-A (j>^l jUa-Ju! 4-n G LjjUa^iLA (jV *\ Gaa3 coa-wall 4_jJuVl 

j_^£ tljj* (jjjj£3Vl 4 jjj jj£ ^^2 ►p- ls -G 4** v*l**fcJ V 4 _j 1 jU-a&'Vi j^Vnl .4 

J JnVlJ ,4jjlj]l oI^UaJI (jj^ iSj^ 4 jLs-a&VI 4 uL (jc- (jj’qU A 4 1 1 !*«-•»» j jj^i ^Ia jpkjj ^(j^J c -J^ 

(^1 dij .*1 -fc ) J) jnll ^1 }Vi mi Vj , Jc-Lusa dJ jl (Jj^-J 4_flj 4 _jj^j] * 4_j^aj2 (jj-^J 4ilLiAj ilduLd jl 

. jXn l aS LuijjuiC- > iij jAj2 4 1 Ag *1 a 

(j>a jjo£jI_i ^JlL-usaj 4dLujLi2j (jj_ujli j)A Li3l21j 'laJx ^^-aj a^II JLaJl Cj,Wj d_i£ ^^2 j-uJl (J-a1x IaJ^c- 

— L-lij-Al] (jJaj'l^A’il (_^J"fc k nil ^)jjlj]l dajl Jucl A2j ,4_jjj^Jl 1 £jaUjjJ1 IAjjjj \g . ^’1 dlv\ ^ tn a! 1 

(jljtAU _j hill (jjjJa (jX — G jLmjU^I ^ j^Lj 4 _aj1j 4_S^. ‘^ 3<1 — IL ^ ^pUi 4_j] l^j (_^^]1 (Jjjj-u£La (jlJadu 

(_^)Jjl jA La iilljA (^JajI (jl (jaJI ^IjIa (jlSi . Ig^JlaUj dlfull ^aAJ^l ^ a~\J LaJjC. OjJaj La ^Jj ^p^l 

Ig^lg*! l 11 j 4_aUa]l — L^I aJIsi-a (j-oj 4 _aLi1a dUjl^ a^ Lijlj 44 _jj1jJjj 2 dl-AjlaLAil jlj 4e-l£jJl aj i 

jjj^j 4(jl_A — (ja. (JJJJ-^_9 (JaLjj . ■ 1j W j)A (j*^LlajVlj (3^-^ Sjj» ^i^ll SJj^-k a! 1 U^£!jj j-fc a 

jjJj ^^11 4_jjJaj (jC- (_pajAJtll 4_jIj 4 4a]Lauj 31 t ajG ^^2 11 ^-clacJl ^JJ (jJ-^1 

jjj £jjj 4^1a3I (Jj^i (jjjdl 2_A (J-asJLjj .dl-AjlaLAil 4jJj 1 Ag jj jJaiil (j^^ 3 (j-^ 4 4»LLaa 4jLjJaj 

,dl-Ajl*-<i 4 JILa ( Jc. jlGuj UaU1£j .4_ia^a£]I L^j]jaJ)j£]1j ^£]1 4j^JaJ jjAoflJ 
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A-iajaIsaJI Lu;j_j-a JiVl J& jl — ld^ jj* n-nll jjj JsJ ^-LC- dldA 4 ^£31 AgJajj AgjJJI lSjALu.il] Lujj 

. jd.1 (Jjl ii]A (j, ^ L> aL«J A q T r^ a (jdljiS L-ii >hi .l^lj (Jj'i ni^i ^ V- (jjjljdlj .LLxa aj )~*k *1 Laj — 1.1^. jj* is-i\] 
K'i knJ ^LaLaj A_ujSc. ,^_A Jl3l 4 A-jJadl LSjjiSjaII (jjjlJI Lujl Lg-ll ^?-l tLijI^J diLujJ! AdlstAjj 

(JLLajII i - u >»1 A \a-\ dll aj u Jl jdlj . 1 ^-11 <—l (j-A lg—ud Ljj^_ dL 4 _j ^Jj 1 j_A dljadj jl ur^ 

Lli . jjjll (jjjSf^LLl ^g_uJi djj Lg_ll jJ_jj ^di LjjjjgjVl l ^Jj ^LJaill j-A aLa_iL/l J_iajJI L-jLj-ioijV 1 I ^JujjjjI 
jl jj-A dLu jl jdu dd- 4 (jJuLl vLjJ jl ■ <~i\ Lua jdaj dundl JL-aL-ajl jA Ja3 Ljj 3 A_dj Ajjula Idlj 

. l^.jaj jjd JaLdV! 

J JJjjj dLAjIxdl jV ddj fiLdl JJ jdu LjjjjjjVI f^g-u) jU 4 jLttJl J Iaa jjJja*jAl] A un'ilL 

.Adlj \g d*i ^-a 1 g * a>j Jaa3l jj-jjj ^-jlaild V UjV LuijSc. V jjj JjaSj *4udl 0^ W ji^ ^ 

dl_JAS LCaJ Laid 4 (J-k-atidl (JgJl adb jAj .^1. A V1 ^.JLI c_nfj ajL&V AgjjjjJall CjIajIxaII L*jl>i d] 

diSj <jl <^2 1 ±ix ajV j£AJ Laa jjSI jLxIl dludj (jJjill tiljl mil AdLuad dV-lxA ,^_A iaiddlS 

. A jtoJ JJ jUajj jl 

IaAx ^-ui AjAjJajj V »A j^sj> 1 dV j\jlaS ^A . ,-j^\ r_ 4_iAj)A^lj Aga^jdl AJid! ^j! 

^j 3I 4_L^Ial\ Sjl&j iiljj Aau £_ilald V UjU iA_pjj A_ajS 4A_j jdll (j^AJ V 4ddj 4 ^jjIsj 

» ) + ^ + Y | ^Jj A_1a Vd Y + Y ^Jj £ 4_flaj l_jIa jJI d Laa dLilaxd! l^_ia CliAiadj c 
^JU. (j_A ^ ai LaI JC. (_}£_d dLA^latA]^ x X*l .<iLc.j ^Lu£jl A i dj V A J^J-A A_!lj _jl u^jlj 

IjjJai! c-Ij-mjj ,^5^ Agjljdc- (3 ^j Iaa 4 JjUuAiUI J] JjIaaaJI L_flja-dl Adl^A^l 

Cm 4 Lc'uc. La 3W Old ^Jk> 4 ( ^) ; u3]^a]1 {Jl\ 4 A_aa1 uaII l Hau^a (jl^ 4AdjjAJ jl A_jaja£ d^Uaj 

dliA (jjdi dx^Ad^ ajj) n-nj Adijdc- jr Jj-aj jj£- dl^dl ^ \\ nj \ a\)^ 4 jdVi «1*J IaJ^. 1 4^L_ja)Vi CllJdj 

.IdLuAJ Jla. Ia£ 4 dlxil JjldJ ICjI jj^Jalid V <(jdj >ii 
jdj ljj_uaaj Ag£jjudl£Jl c^Haj (jl (jdoj (JAj YdiLjljldi oC^j ^-Jadl ^^ilald (_^«1 a (^1 JJ 

is\) is~^i C5-S YA_j^g-> a!1 i.“\ -fc“) (Jj n-nlioD \ \\$y (j-A (jl tVn (jjjJDlt 4 

Aj_uLj La C 4 JLIaJI Jn m 4A_uL*-«a^j ^aa&LaA «j^A 4^dljll (; _ s _9 4 LaA (jlddlj (jl-A^i!" (jl 

t ay j>c. ri.hVi IaJCc l^J ^ gat a V A_uI£a]!j AdlV)J! ^soaIiaJI (jl (_$jlj »jl£ 4 jj> aIAj 4Ja*da]lj 4a;^pJI 

^-iCoaI (jl (Jjl^.1 La IjJlISj . _>dl (j a ^gALad! aJJb duxaJ^l ^jj£l dll <dljA ddlS LaI£ A_jlj 4 JjLd 

‘oVI C5^- 4 (j^J ‘-^1 dSL Jj 

KjaI jjJ 11 (Jl A*'i~*k l j)J_Jj 4 ^aj) a^IIj ^Jj_i-qLld]l (J_^aJl (jJ-J <—aLl"i ^Vl j-A A_jjx—--all (j-A (jj 

W “ cP® 4 jLxIl diLLj. (J£ (jl (jJaJij 4A_jjj^dl ISjaLjjJI ^Ja ,A_lajaS]I A^.jdl (Jlddlj Agj^jdl 
. LaIaj l ^ j (j_d iA_Laj diJLuiA 4 Jlj]l ^_2 4iilIloJ 4 Uax-da Aja-uC La IAjjJa 4 j u >n Jill 4ajjj^ Aaa-ljC La 


^_3 ^jLo j I ^ ^ V i' ‘i i ^ i Y ^ Cj'~j •" ~ Y A ii -i ’l 111 i T. ^jl - •! i —-. ^5 jLojll"- 

NH^Second Creation .ll" o-* ‘ 
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. jjLna cilIiaaV 4iV (^JjjLL V Lj«i (jjJ ^ aj k n^fc (jl ^laa ^k£JI AjjPi >1 (j^xlg jjjS ^Jj-uSJj 

daLa_ftlaiajij~4_iaj) a^Ii djLaall - 4_iaj*a£j| daLa_j]ji-a33 (ja_i (J^jALJal! <—aLLi 1 .1 j.1-^ (j_a 4_^|ja ^ IJ-SAj 

t(.J£_ujj tQjJ L^J All ii£ ^jLc- .La cJj-^ ^& fc daLajI*-a31 ^ikj SjLc- .4 

iillj ^Jj (Jj-aa LaJaC-j ? l^xuflj 4 jja!a 31 ajLo31 (jC- LLa (jf2j . 4-UAJ SjLa jja La lc.ja Cjli^a~^A-a.j 4(jjjj 

4 4_3a£ j_& ijjjjj£Jj (j_£3j . ^ -fcj 4(jjJj 4 4 3"^ Lg] A .ala .dala_i-a31 L^J- UJ *^_uj V (j^ j.iau 4_jl9 4 1 

AjjI jji 4W >» jj_A aJ^j ^ ]J_j|j 4_a3 — .daLa_^l*-a Lgi£ . 4_iaj*a£j| ojlj-C-lj LaLaa ^)_iaa l 11 >j .4 W jjjj 4t—aJj 

jt 3^a-a-a daLa^lc- J^a_a d luul oL& . (jjjp£31 __$u4 jP- ^ * X ^ ^ 4_3 j£ |jj|j ^_j3j£ ^ * X 

(j£3j .4_aL ^ Aijj ^-i£j J* l <-~i") (jl (jSaa 4 _lL3Jj dllaA -^9 . 0 ">^") La Ig-dajxa dali*-a 

4^11 J £-a 4(jUj£j Ig-Miij daU. .-nib (jLdaaa (jLalaj , lajja£3] dl3j dxa (jj£a j)3 4jli 4(jjja£JYl dalL-sa Ljac- li] 
Ig'fia m jl Lilia! 4_la3 daJji Lli . jniyi ■ .,a (jdajJk 4 LLj-lLj ljj-^d aa j La,$3 ‘ (jj filjAa j)j n d 

.daLcj^xll aJJb (J_la J^ja V d.UjJ^W! j-^ (j-^J ► < d£La-a l^Jl\n xal ^i2aa nn jjJ Idjlfl 4<_uAill 

,Q (J^j V" Jiljic-Vl pjjk^ni JjUi]! (j^Uaj (jLjjj£3U 

(jl j>£-aj djLajlacaj 4 jjIj_ui] (jj^J diLajlaca C \.)aIjj <jl (j^AJ 4^^-aj-aSJIj luLISj! ijjAxJljiJi ^LS 

4_LaSj <*_dajxi (jj^J (j^- (^5-3 AlLlj (jj^J £jLuda ^(__ 5 -*jj 4Jj£ jjLa 41 i \\y Ajj^.ua3i djl^Loc-Vl Ijlj . ja^-JJ 

l_jjJj^.i dl^jjl L-aj <_iaj-a£jl djLu ktvsll jjj_J 1 avj a Ls^Llki tilLiA j)J ^1\ Jj-xj (j-^j . (jjj-iaLui 

(Jj_^, 4_iil_i-iaVi djL-aji*_ajl a JJb — <_iLij 4_LcUjd! djU \^\W j n *') jpd_3 .^L_uil Ai_L^ajj A_i2jjca i^axJl 

( — _j_ijj_ij p ^ La <L-at_La <_jLlaxall3 ^ 1 ^ ^ ^a l l n > La ^ ^ a > ^ aJ 1 

(J_l2 ^-ia£ jl LtjJaj-a t-^U^aj V LjjjjSlJ (jj djLuJaL^]! L] (JjiJ .4_laj-aSJi ^LxuVi ^JaLajJl aL& 

^jiij - Jjjd djl^j-a 4^j_Ljjj& djlijq >na~4 flL^a A_idaUj (jl^ 4 4_uLi diC. ^L^.j .4 _ujLs (jl 

^3 Joia dluu] 4j^jaLjjJI djllt,^31 (j! j] Ld j-iJJj »La ^ Ltdaj-a .iVijm 4 ja) 3 lij i4j! (JLua.1 

Ldj 4tilj 4_iaS jt ^ 1 a^ j Li^^ 1 (j)^ 4 4 jV^L (J >«aJJ 1 aj4j .(^jjjLali 1 ( jJ JM^V ^ 

4_jf LiA^a (jj^j V Lajj I'A^Jj 4 4_la\£j diLajlata (jj^H^^J .djLa^LuAll L> dj \ n» ajl jjV L Lu j 

,LjUa] V (J> da V djLajl*>Jli ,4 _ujLs ^da (_^jLa jj& 


(jjjjjjJa 4(jjjLaa3l (J-ac- (J^Vi (^5~3c- (jlj jLaac-Vi ^^-3] (jJaxaJI djjU ^-£31 4_jjJaa 4_3jl^a jjj 

^jL&V 4_ijLi 4jjl^_aS liLaJ LaaS jj^s da ^Lalxjl (j-a L>^J r La L 1 '^ ^ ^33_xll ajdlxa La da!,l^.V 

(jl (jLa — (J^ 4 _iaj La£j .d)l ^Llac. (j_a L3l^ (^-aLk. jjJ ^gJ! 4_a^xa nuASil ^Lxllj 4-aaLdV! 4_jl£-a 

L^|)A jja.^'n (jala33 5^aa 4^£31 4j^laj Lb ^~‘iV) LaJiac." 4(JjiJ 

AiLjal 4 LuiLuil daLa_jl*-aJla la^jac-lj (^jjjj-aV^ ^iLlxu (^jjL 3I (jJa ju 4_jjliaa laJ^.1 Ijj 

j > iSl 4_dG^_j La (J^j .'—LAj-a L Q l">-k a pj_da ^-Ic- 4_ajJaa 4_ajj j^aa ^ "i.Vir- 4 4_aUa3!j 4 3a£Jl ^Jj 

uj^ 4 (jaajjj|j_da UJ^ V LaJaC-j .daLa_jl*-aJl 4_aJlx_a j_& 4_aA.j^a 4_3L (jjLaa 
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A^uij ULLaJl jl AjdljC-Jjall daljIVn»^Il£ (jj.acd'> L n-4 (jdjaJ Jl V Liajl Ajaill 

4A_aALLc.J l-l£lic. \la k ^-ljj LjjJ (jli 4 ILa *jjJa (J&j .AaUailj SjLaJI JLu La£ LaIaJ CjLajI*_a 11 JLu (jl 0^^ 

Lijlj ^CJjj (jj^ll Llmfljl ^ l si') . (jjll ^3 (jjl^ L*Ja (jj£j 4 A-Loj a ILoJI IjjISjjoi ^c_ui ij mV) 

ALiiu ^3 Sjj-ii-a Sjli Jj ^ a Lul JA Luia (jj^j (jl jj^AJj 4L_i3ljj L aa Igj^. \ An (jj^j 4(jfL3j . AJaIS 3J^.j dlji 

. AjLuuaJI CjL21 jjA S^Li£ 

^-3 A-iaja£I1j Aj£.i-mQ1^J1 LjLa Lilli (jjj u_aLLi^,Vl ALLLaj ^j*a »jj Lljjjj (jL£ 4 I (j^J (j-3 

*Lj LajI*-aJ1 i—L a,j ^ JI lA jj Ac-Jl jjJ (jjJjjj JL*J1 A-3j*a ^J! Ja^Jaj 4 q f\ Jj^, ^ g *lll j)j ■ ■; Vll aJjIa- 4 
4A Aj'lLi-ca Jj AaL-ial 4 L5 aj-a£ 11 m Jl J a^\ ?^AycS (j^La eljJj LaJic- 4 _AJj (jj Jla 

Jll Aa^jaII a!1jJ! lAjfLJiJI djLajl*_A]l j>A 1 aA irt L£ja 4*<Jj Ljl ‘LjjJ j! tLjJf2j A lx Vi Jll - L_fl]]l 
.‘i Vnj (_>uLaj LaJacj .Ia. 1 )Vn (jl (j£Aj (Jll 4diVLaJl (j-o Ai^AA AiLjA Ac.ja> a J£j 4Aj£aa Alla. JS jj>^aj 
^a Ja ?AjaLiaVl CjIajL^iII c vi ^LIl La 4(j;j_kVl CjVI^M J.S *1 fn.»L 4 CjVUJI sja jpa &j_^.Ij 

? j^aII (j^JC’LUl JaLsll Jab <■ 1 ^Vi AjJI 

^j L A1 (jy (j-* (Jjj-ujSIa (jUajjjj A-ujIjJ ajL&j i^s~^ Ali mV 1 oJA (j-& AjI^n^U dJ- ia.^1 A^jiaJ! (jl 

.AjIjK kill (L5 ^ jL& l^ja (Jjjaj ^jJl 4A£)£a]l Aj^jli JjXj (jJb^c j£jui]j .Ajaja£]1j ^j^j^iLLSjI 

.4_J jl i 4^(_^J^J1 A_i3 (jj^j c^lll 4—jjl^Jl (jj-*j ^ 4AiljJn mV 1 Ja_ujj ^3 Xlli (jUaJ_ioJl ^aJLjj 

Ljj 3 AfljjJaJ 4^>^LaJl jpa ^a-V1 4_j_jIaJ 1 IjA ^IJ ^j£jj (jUaJjaJl 4_lC.^lja 44_jl_jaJl LLaJC. Ij 

(jUaiuJl ^Lj 3 ^J£. (jl.A>JaJ &.‘)j j> fcjjl AJj_)]ail (jl Cjjjj (jl {JjL^. ,(Jas«J 1 j^jjj AjJI p-(_^j^Jl ^jj Iqa j£a£ 

jpa l_uIaJ1 (Jj^ ,kkn :C1 jLaj1*-<J1 A^JU_aj ^ »m ^^^1 AaUail jpa LuJ 4_fl]£ tilLlA (jl ^jjlaLj (jj^J IjIaa J-axJIj 
, ^j^.1 pl^a-j (j^-aJ CjLa^L^a]! j^a ^jJI j>iaj Lo£^j P(_5j^jl Aj 3 (jj^J (_$^1 ^^1^11 

(j_^£j (jl J\ AJa. 1 i£X a i - kiAJ (jl UjI 4AJSJ (jj& Ajj^j (jUaJjaJl JJ Jalj jp*-jj 4(jJajlii] 
Ijjlj 1 L_uLaJl ^ (jJj (jl % c * Aj-aJ ‘C—iV 1 xfi^j 1 ^ Ay) aLLuUJ .JaliJl j)A c_j jl I 4_ulaJl J La] 

• 4_j 4_ulaJl jl I 4_ulaJl J (jj£j (jl %^ * * Aj-cajS (^jLojj c_j 4_ulaJl J (jj£j (jl % & * Aj-aj3 
V 4 (j-iaLj j. jiff 11 4AJaLuiJ JSV1 jLiJl (j^j (jlS j\ La£ J^iiAll jlxll p.(_^j^ JaIc* 

p.(^j^J 1 (jj£j jj 4(j-wl_ja]l (jUajjoJl (jl Ja 9 .(jjJSl] ^_a CjUjjja JjIjjj (jjLj^>J (j-* J^l 

Jju (jJj J 4Aj^aaIl Ajaja^II A A mill J .Aj£aa CjVL^. 4_j£Jj J (j^lj 4<-J jl I 4(j;iijlaJl j)A (jgl J LLaC- 

(jc- \a11j IjLJ 4_J Ijjlj I ^ ’) (jl 4-ia-j (j^fcla J-wjLa P(_£jjl (jj£jjaj (jj| JLaj^V 4_jl kiA I^llj 

tliijll (^a 1 AjjK (^a (" j » £j j>^lj 4 4_J jl I 4(j ; njLaJl jpa (jgl (^a (jj£j (jj Ajli (j* jLj 3 J_»a Ail Aij^a. 

4(j^]j M .(jl£^Luj' 4 1 Ag > 1 £_A JL^.ljijj 4 4 _i£Jj (^a L*A 4 4-J 4_jilJlj I 4 J 'll 11 4 (jlL^lS-aV 1 . Axaflj 

jl I (*_jJajAll Lai ^(^^^jjl ,1 Vnj ".I a$ a^LLj <A iij M (jLlulSAVl J >^iVn ^ tA_ujLiJ (jLJajjoJl ^j-La (jl La 


86 j'-LL'll i^jjj j Ailjj- "Maxwell's Demom. Szilard's Engin, and Quantum Measurements" 

^Maxwell's Demon d Leff j Rex. 
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.4_j 

J_l3 . JW! ^-3 (j£ja-i LaC- (jJkjj eljj-'jJl A ilx31 (JVj LaA ojL^aj (jUaJ-V! (jl (jJaj'Vll 

.la. + 4_j + 1 IJjiaJI A_£vIj3! aJjUVL A_jc. jJiauJI 4. \ >jljj 4(jUaJ_ioi3l J g a£ Iaaja£ 1 \\&y (j j£j 4(jjLiia3! 
AJaLuUJ (j^3j »4 —jJjaJI <—fljju V Jl}j 1—<a 4 ^jLVI ^-3 4(jAJ (jj^J 4(jjjLiii3Lj (jlLn >nll ^jV (j^ J-xjj • JVJaII 

(jjfLi J ^3 %° * A_i«aj3 VLiA (jj Jjilj (jl jj^AJ 4 IaA .^ £. j > >jvL£ ^JJ ^aja£ jjA 1 jig ^ Jja. LujLi 3 (jl <■—fljju 
*aV (jj Jjii3l (j^AJ *U^b *(jjLVI eijV «^Lu1 CaIIjII JajII L ^ilkj 4 La AiLjlajj . 4_j jl 1 4__ulVl ^3 *(j^jV! 

Ij-A 4 j 1 lajj ^ V uuL£31 ^-Jj ^aj-a£ 3I (j-A JLj&jVl (jl jJ-jjj ,!jj-3 j) ^ A £—iJajA J-£ V 4 j^I jl I*—wajA 

»^lV3V! VlSij! (JJJAJaSJ! jjjjrn \a11 L^JAxiU ^5^11 DjAUa3! t>JA 4 Aj£aa 3! Jl 

JW! .la. (j£3j *^j >ii•> 1 A j5Laa Via. J£J Ja. 1 ^j 3 Jjjal VjLxa LiV jjV>n 4 IjjtoJ jj^I ,^aja£ ^Uaj ^^3 

^_3 !j_J LaJj V <-5 "^-S ^JJ (j-Vu C5 ”^ A_iaja£ 3! tliljjl_V3! J£ jL^JaV 4A_jlg_iI! ^-3 1 gVa LajIj jjjfi) kt1 

* 9 £ 6 J 9 ^ (j^LjJajV! ^^3 jl 4 *JT * J , 4 _J (; J ' I * 1 2 _Ja!jA]l ^^3 jl 4 , t T J i J V (jj> i^ljAjl ^^3 ,-kj k »■> :Ua 31 c 

V3!j 3! (j-ajij LaJa& ^ ^ a*1 (JjLa_^1*-a£ J^Jq 3! _jLGcl (jl^ iij La J_j^ tJjjJj J^LaJj .j , 4_j C jl 

AJhJl ^jj >^-inl -1 *>'Jl’> >^ La A&j_jaj 4**n iaL i CliCiJI &.1A ^Ls 4 ^-aj^aS ^jj\j3 LaJjx3 . Aj^jaJI 

4 aj£ Jj-^ dj\ ajLu ^j-a ^^3 CjLajLla]! L^ihj >^JaAJj3 4A3jJaAJ \^_jjjJaj .^Laj]! ^Ja b^S A_i^.jajI 

J_£ t^l£jULJ iAjUc. ^_3 .^-jJalj^l ^j_A 4ojlxA knVi k njgj 4 j] . Lg_jJaxJ ^-31 ^ ^ a^ .1 \n ') 

.3ja J£ SJ^Ij AjU. laflS (jl La p.^_iA] (j^AJ 4** ij-t Ai_j]La AJL^ ^a OLuI^aVI 

JIaa 3I liljj 4(JnVi^l Cj|j Aj^V13I {j£jj (jl jj^AJ - 4 jLajLlaJI jjliaS - eJiA tJl£ijVI o^S ^I^Jxubj 

(j llajj ^OLi-aL-ia^j L_£_iS J -aju ^-^31 4Aj£a m^I£JI 4V_jau3! JJ > Viii 4Sfjl .■A ^^-3 4 ^aj a^II jj.1 Liil 

,4_j A AJflll j>A L^-Uasuj 41 AAJflJI j)A 1^ j j-aj ^^331 4A_ljIJjjV) CjJLaa 3I j)A c^Xaj AjSJaj j)A 4JljL-aL-a^]| 

La£ j«1i 3 (jl (j^AJ (jjlt <-1 jLi31£aLL 3 £JjjJ Jc- Ji^i^j Ujli 4 Ij^.Ij Uij Uvls IjJ 4 JIjJLjij 4A;i31ja 4jmu3 Ajg.Vnll 
^g-3 Li aj 4jjLuaL-fia^3l ^ 3-ny a (jl jJ^ ^g-jA^JI ^ Wia31 ILa Li3 AJjflj La (jl ^ Wia IAjj n-nj (jl jj ^aj 

JaL*aj UjI Lajj .bLlfl JjuI I^aa JJaJI JajAA LJit.>n A_L-aja3l c1jL^.jJj (j^3j 4 JSja3I <—jj3 L^aa jAi£3lj 4 JSja3I 
.J^.Ij cl±3j ^3 (j;UaAa3l Ui£ \>V>g Ij] t , 4-j c j I s1 (jj^J AlaLuUJ Aj3La 1^.VI ^WiA (jU 4AjVtuLLS CjIajxua j-a 
>( jj\r wll LUS Jc- (Ji-aVi UjU 4(j£^^M ^3 (j3jVI A Vigil LlVSj 4 CjUjj^L Aj^VIII LjjjS |j|j 
aa£aa3I ^&jLa3I 4_aj .iij ^331 oLA^lac-a]! - J^I jjII + 4_j + I jj.iV! a_uLLj aJjL*_aj LuJaLj Ija Jjjaj (j^AJ 

.(jiW! UIS jjA 4_jLujjjj AajaS <—aj k Vn (jl (jjjji3LU ^axmj Laa 4 Ixa ^lvl3LL3 
^Jc- i£j^\ ^>a J x si*\ j Iaj)^ 4 Oljijjp^J^f I ^jII (jj^jVI (jjoJij ^£3 (jn Vigil Jjc. 4 Vulj£ ^ l >i'i LaJjC. 

(jJajjjj A n k a a 4^j uaVI (jja llSj LaJaV . ^LV3V! VLSijl LjjALL 4 j j > mj 4 fl l‘i'iIj£j 13 - (jj*\° ^ ^ j JvL£ ( *_jJjjj 

VI tnjj SJ-C-Ljja 4ljl_ijWaV! jL> tnVlj . J^lJ a 31 J_a. 4aJ_j|^]l CjLajLlaI! LJa-k,>n 4—i_Jjlj£J! oJ_A (jl_3 4 A_sja3I 


_1 A -.V I'. ,"- j -', ^_5 . " ‘I . n ' ' iq \ U. J i ^ -> I J ^ I 'i Aj Si ^r. d j ^ Ml J ‘ LJ 11 J S ' ]l g ^jV CjjJjJ J "y ~1 

:-ijj=d 4^-^ J=^l^ cJj^ jLSiij (.uL^cJ=-j ‘Jjjlij ‘^jjjJPointer Basis of Quantum Apparatus: Into What 
Mixture does the wavepacket? j ‘environment-induced superselection. 
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• ^ JJiij Igjj fdjLcjLuxJi l_ia2j (jjU .Vj V Ul£ 3 JC ^JxuaJl 

JjLc. j-ic. \ ^gUVi j_ac. ( — 1 iLjjjl^WI (3 IlV) (jl 3 -a S/«ij tljjl jj-usali] 4 ^jL^j j_uaa£j 

fc(j^ljjUl (j 1 'i.3 .Ja_uj_j]l £—a 4 Cal (j_C.lij] 4— jj^t-<i 4 (jLa_jJaJ ^_a£j L-aJ <—i_u£ CjLjjJjS 

J-al^. (. Q Jul£ ^J 1 jl ^JJ V (j^j 4*jLaj .(fcjjjjJi 0 ^J . ,• jl£Jl Ja-aili ^^Jc. (j-® (Jj-saa-jj 

^uLiali t-*\£flu j .ii ..nj SjjjjJI CjL-ajl*_xJI (jsfi a) J (j-^-aj 1 ^-mflj 4 njll (jl j«l_uj .^1 1 4 # n > nj 

• (J*3 (j^ulfiul jl i—4_ual^. 4jl£*a s-UaC-V jj-i<a (j^uJ ‘ JJ mQili ijA (JLa^ (j^J liAj 

t_l3!^a]l (j>a 4_L^j j>£^aj ‘UiaLj-a]! 4jldl .^j^iLI £-jL-ca£ ajIjjc.! j)£-aj diLajIa^a 3 s -\\<aj jjl j)£-aj 

, \ ^ l iiQ ^ A 1 1' U ^ j \f 7 - A •* . 

j>£-ajj . 4jlSll ^uajjiu jaVn Igj] „ Ja-uj l$J j — ’ 1 —fljju’ AjjJ! (j\ ^^A 4^j£aJ!" : 4;ji3 

(jjjJt c (jt jJ La£" tCjLajLuxJ! <Jj^ 4_jLj ^ d^ La£ jl 11 . jU^jVI A l m ^ < A * 1 < A IVa iH j^.-v \ 3 I 

11 . Jlati ,1a. ^J i^LMA^Sk L_!jiujL i—flj l^ aJJ J Jc- ^Uaill 4_lla. ' A \\\\] ’ A UajU 

LaSjj .LiJjjajVi (j-4 ^ a\<\ 11 jlj_a_ jVI Jj-a \ ^fa«a 4 <jojj£& V SjLuiaJI (jJ 

t(jj^]| 4 SJa.Ij L 5 ^S (j^ (jjjlal] 

(J £* \ cLa^Vlj IjSjC. Ij)_a .j1Jjp_ujV1 A_ijl£-aj (jLiaj OLajlx-xJl ^jli 

(jJ >.1 j.W, (j>a ^jIjcjj 1 U l^j^L-u-a j^jJalxaj lijli a \\ (j-a o^_ua£ 

\$ >f>j 1 daU-Ajj »La (jl£^a i ^i cilljA Sjjabj^a oJjiiaJi daLajLuajl o^A 

»CjLa^Li-a]l j"it jjijj djUjj^ 

j~i» nl <_iaLj-a]j ^ ^jaLjaVl CjLajlatA]| <jV ^^aj-cSIl Jjiasu (j^-aj V 6 (Jia]Ijj 

(j-a (JjSJjj CjU_pji]l ^\ 4j-aJl ^ CjLjj^3 3 ^-aj V J^a. ^J] L>^ (j ^ 4 d^ L 5 ^ 

CjLaj_ui^J! J_clijj 4^ li-n^Il 3 -i^Jl (jl ^ "i^k 4*ilLaA SJj_akj^a 1 4_jalaJI 4-ic>* 1 ^—ujV i~•> 

V 4t^ljjjj dj^ La^j > <CjjoU daLajLuxJi t. alalkjj l_Uujjj 4 

^ )^) . .i>\^l ^jj_a. A \\ in a 4 4_ia.j - a]l daV^-Il 4_iJajia 4UiSj]l dljda d-^ S-^i^ ^ 'UJ-^J^ 3 ^ b (jl 

.A-La^cSji A_ia>L^J! jj-a Ajxm1^3I 

^JaLuUJ jpuj .Sj^alxiixJl CjUUII 0 jiSj j)-a CjLajLuaJlj jjj£Jl jUl 4da|jj^VU A A ^" u 4La£j 

L flj'n l n‘> 4 u^ILuj jl iajLiuj 4 _jVjJ K» > ^1 i^ja ^ njQj LaSj ^-AuiJ ^ > luJ 

.djLajLuajl (j^a 4 La> >1 4_ia£ jp-J 

V-lJj . 1 -AAi idA. 3j» k^ill /jjj lijJua.1 4 q > sijj ( ^aj a^II 3^4 *—su^l^Vi jIjjc-I 

V (_£^-M ^Usuil - l_ii£ ^_^lia ^UsuS (j_9“^ 1 -a (j_9“^ jfcH { —°1h jj-a 


* ^Lu-iDj ^j)^1 (_^jJj_ 1 du^)=».l ciljj_lj Cj^iLjLLo Q^a diblg Ulho^l ^jU i liA cJuilA ^jl ^ '." 4 ni\l ^jl 4i3i^]l"_ 

^ 1 1 Y ^IjII (Jj^l cJjLl 
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(j_A A jfLaA A_aLjA A (Jdj A jfLaA AJ\a J£ £_A tA-l^jA^ Ail!]] ^io-cat (jj_uiLiL (JjAJ - £_A (Jx-lajj 

dBjll ^3 Aj_ujj ^11 4 A nCg-a^Ll! AilLa. ^^3 4 J^jj >j ^du .(jJjdVi ^^3 4 4 _j£ 1^ ^^3 dVl^ll 

^2aJ ^3 tA jlnldc.VI dLi£jpIl cJ_A (jdlj .iiLilljJ ljdAj 4 Aj_ujj A ma^j AjtJjtj A_Jvllj 4 A ma^j (jjJuij~A xuSJ 
£_a ^Jc. ajuaj - ^Uajl! <■ fl Ja£j La-llaiB . Jjl*-a ^Uaj ^^3 iaBB ^Bjj (jl L^j ^ jl^-a 

^a31 A j£aa!1 ^ciLiill ^ja 3aJ >aJ -IaBB tilLiAj . Ia jljjdul q£aj V A_3ljJ ‘L&jauj JJ_ljj l^-j|i~4 \n\\ 

L$jS t l-)5i.u..;^L£ dj l r-nTi ,^aI1 ^aLaII - A lai >na lA-jywal ^i£j Laj ajVL -.a (jj^J A^^jaII 3JWI ^3 (JaiIajj 

.S^a &jdj *ULa. ^ (jj^j <jt -laiis (jdaj 

(jVl 1 (j j£3j tLgj * \ bj£ 2U Li d_£jj ^_!ill {^aj_a£1I ^aj13 aiLuj) a j£aa 1I ^Lldl! <j_A j jj£J 1 ilLiA 
^JJ A_aj^La Adljdc. <j_A .Ld (J-^a. (j-A ^5 dAJ 1*1 ^Aj . L^aB^jla (jdaj V dldldaj 

1 ala. a 4A_ja.jAll AjIjJI J ^ n '. (J A i aS A jnjll £_a (J_c.lij]l J_axjj *{j$\ A_B^*a V LajB qjA ala Aaj1j_joiC 

> 13 lk.5>j 01 ajI*_a1I (JjjIaB {jc. 1 llfl > Jdj JuBiCj ,A f\ \ tl ^)Sj\ dV 1 aWV1 <Ja A&ja> a 

tilLSijl (i ^ 5 _B LJJ-uilllj oJu|)II CjLajlfcAi! ^ual >.oV ^Uaj (_^t£ Alull (j^-^ 

^Ic. A a i^i i (jjj_ji]l3 Lcj L-iB^^aJI ^ja *—flj-xj (j! ioJ_A A_ilajjB^AJJ V 

(j-c (jl.*! inn i^jjJ-Jj! ijjoAUajJl A_bX& j_A AJaLuuj (jjjl_ia]!j .^jJjja]! A a >^i i i ui tilj_jjj i i t7i 

. 1 k>l» I 1 k >1* l] (J-^k t il £A A_g_2k.ljAJ i 

(J_£ jli i ^1 --"iiV 1 till £ajl L ~* 1.1 "kj 1 a*1 'itB nivL^ll ^AjJI A_Lc_ui ^j_£aJ La !j_A (j_& 'ij 

tA .,i^L£jl ^Llil! JaflB jA La O^J c£jil — Ajj^sJI CjjjjlAjli A^jaII 

6 S. 1 jJaj tSjVi ■ aA (jj^J AMi^jl diVl^l »^A {jVj *S^a (jl^A ^^B La ^ 

(JalIj , 1 Wit Ajl ^ CliLAjl*Ail J-> kuij 4 Aj_ujLmj! SjjA-aj L^.Li;J 1 ^_ujIj3 jaj Lljli (j^SJ 

^jjc. ^43 ^3 1 ijii'i V L$j) A£,jj-Jij JBjjj 4A_j^|j1a 31 daVLaJl Llxyl^a. tiljBj ^^^1 JJ -^ 4 ^LliA 

^ic-j .^a£ll 1£jj\£ja ^Ja j'^Vill ^ua^xl J>!aJJ ^1 llui!^. 1 ' Itiljjjj i. -jj£ j . CliLajL^ail 1 n~> IIxaI A 1 > n’llLi ojjln’ia 

4j-iHl! (Ja ^ 1 V LaJicj .LoUJj ]jjJ ^li-aVl tlaj L^aS L_mL AaIac- JCL^. (Ja djjjlaj 4^_i-aS/l 

'LtilljJ^U (£jj)zu ^LiA (jj^J (jl 

. J~ £- | ^g_uu 1 1 o^iLujA diL^l ~^k l n ^_iaj ^jJaJjAJ 1 a.1 if^ laBB 4 Jj^lja A_jj La L _jc> (_Jlaj ^j£aj 

- a l nfl'i /jj^jl i ^b jj-ob 1 — JjLilllj (jjj^^k li _^£j ( ^£1 1 k>i» 1 1 1 <~i*) ^_i£- dil 1 £jjj ^jt l. i>j j'lld tilLiAj 

.^aJl*JI 1 —fljju ^ilald JaBB dLajl*Ail jL^d (jAj (USaa dLajlfcAi! (JjLu jxaj ^LdJVl tillSajli 

^jjj 6 A_jaja£J 1 AddiUl ^ja A ..i^ydll dVl ai^VI L^_iB lid Sjijj-a ^_uaj _^a-j ^LjjJa Uajd aJ£ LlA jJau 

(-j^aj 13La1 'L^LdlVl Ad^iAll" t (JaB jja A_ajBa1I dVl^ll jJ-lasaII 13a j*a LlLaldS . QuS^a A^LaJl 

^Jj ^lUll jj^adj (jjjUall £.]^a»lj ^jBj 4^J1_^sJ 1 dj^iuiaj -ja Adall d^jdj dlaJJajASA ?1^-1a oJa.lj JaBB 

(jA jjJ J£J ^U-aC-t Aaxjjj «L_l udlaJl ^^B (jj^J IaJ^I t^J IaJaI ^B I^jU-aC-l 


»:"c>^j^ ^ dalj^-"- viii c> Complexity, Entropy and the Pysics of Information 
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.(jl(j-A -lafl3 LLd Cjj^J Ju& p.^_u4 V (j£dj .OjjJl jAj 

(JjLj 13 oj_A 4_jj Jjjjj j|j_aJI ^_lj ^—aL (jt (j ^L^jJVl ^IL^ajl CjU ^ 

CjLj l i «-ny]l £jJajJ tJjJ! ^Aj <—_i3ljj LaJjjti .4 jjjjl (J_i 3 (j-A (_)jjUij \»Jnjl \ nir Ajl (jl (jl 4 ^ ^ \ 4CjLajIx-gJI 

(JiLj CjGjJtJlj ^jLj ^jJli .A six a A a L <\ i“ n in I \ Hat Ajl (jiUj »4 i^aaII Cllljjl ^*ill (J^ Qjj 4. \ S|jj ( ^_3 1 j l\*\ 1 

4_ic.IaJ]I 4-*Kfii Ij^Aj . Ljaxj \$ > >>» ) ^JJ CjljLuiYi (JLmjL CllLjp .--it ]\ CjK u» ij . 4l_uLjas3l 

Cj3j ( ^3 j^Jaj ^jj 31 jAj~4 .i£lu^£L£] 1 diVL^Ji \)jfl ‘—aJaiajj , Jj^Ja cjSjj l^£j,}j (jl (Jjfl Aj^I^LaJI 

4(J-i3 (j-A 4 k iuLaII 4 QL£J1 dlVLad! (j-A £A sIaIaJ Jjj]j ^Aj£ 4^1 aJJ! tiljJJj ’ 4jx«J ilwuij 4 (jjjjl 

jjfcj lJ>£J '^■b U k «^r- -Lil3 (dlllA jjSjk li 14 >^>11 AjjjiaJI A rnVill (j^Sj La 4 (j£Jj .dujiaj (j\ i^-ir-1 <j;1 

.4j1 ^A udL . <Iuj (Jj£j Lc-LaJj 4dxij 

4_i3 <jpj! *^-b jLd^.1 Jaifl u^ILa" .tiljjjj (Jli CjL£ljp3l aJA tilljjJ (j- 4 LcLaJ £-1aj 

4_Jlaj 4illj (Jixll LIL^j aJ^Jj <Qa3 4_j 1 ^3 cJitl] dJ^Ij ^3 t \jSAj .liA (jj^J ^Aj liA (JaISII 

. (jjSI] b lj 

(L5 3 (J-> Hill (JjAjU ^g-lc. 4lixu!j^. (j-A 4(jj^]l <J_A3Uj .LatSlj (j 4_l3\^I (j-A gj_j 4jj" 

". UcIaJ 

(3 : nIaJ (ji^n» i (JjI^j 4 ^aja^^I aA£Jlia ^>4-^1 ^1 JAJxii! tiljjjj {JjLaj 1 ^jja. 

^jl aa^VI (j_A di^nji Jlii 4_iSb^A31 <JWI — oVi^iJI cJ^ (j-A 4_ixulxuVl 

(j- 0 \ n ■ >•%") JJ ^ iu 4 (jLa — (Ja (_£;j-a 4£4?jIAa3I 

(J ^ ^_3 ^.*1^ 1 l,hJ ^1 -v '^ T l ^l£L! A» ) 4 ^ *A_j1 jt.l.TiJ jj£Jj , j'l jj) t aV^J (jjj]l 4^1 lljl 

,^-S tilj Lui A j_Aj 4(_}jjIa (Jmaj •> ( »_a <_1a& eLiilj ,4_iaj>i£]I J_^, AjuI ^Jj Jj •> a! 1 

V (j^ 4 4 }Vfcl (Jjt 4(j_^£]l (jl ?7~Vn.iij (jl (jLA — J a {Jjl^ Jl^.».aj 4jtALa. 

(jA (j-Uji (jjJ (j-A 4 " w.-j] 44jjI Jj 4jj£ 

4_llSl] (j-^A^ <. q ,a£ cj-^j • (jjj-jS]l j! (jjjja£ l^_uiaj (j;ij!j_al] (3^^ 3 ^^.) 3^ S 1 


LJU 


uj 


(jl 4 1 l >ia i >>>» ! ( j_a 4_lkljlA 4 4_i£|p (^ 5 ^^ 4 -&±A\ 4_*-fia-ufia3 j£ ( j_a 4^iluJ! "^j aaaJI" Ijl^J 4_ia.j-a3I 

(_^a!I La 1 ' (j& j-^Lj (jl j >£-aj V 4j^lij ^jAa]l (j^-l^iiji ?(_>-aL^!i L-LI& fiiVi 

4_j_3^a ^Daj]) ^ (jl cj-aj 1 ^ 1 L l uJ V »(_]—JjIa (jl_uj ?^_1 j 1 ^ ~^k ^ .1 j^_£jl (jLS La.^ )C. .;j 3 

(j^]j . \ ^JUJJ j*_a (j£.liiijj 4 4_^.jja-A 4 qlir a]I 4 aL‘ iV1 4 _xIj cj-Ail 4~*i‘) j (jl 3 ' * L . * 

.AjVI lali_A ^Uaj ^ tilualAJ 4 .4_aLjlA. iilllA (JajIj .4j 4 Lij V 4jjjJaj 

Lax»j .(jjjaaJl 4-1 4 -iajaj La 4jlL A^tbj pj> ^>j (jl jjLi - (J a. (JjJaflj 44Ln]| (jc. i-lijJaJI (j-A V^J 


90 uU&ll (> ^ \ cL=^l cj f^Vl ^3j ^1 u^cL _ The Quark and the Jaguar. 

91 j-^ 1 tfh^lVI cJj- 2 *- lp j fjk°-cL cUc- i-L-aj lL 1 c>- Quantum Michanics in Kight of Quantum cosmology ^ ‘ 
Complexity, Entropy and the Physics Of Information 0 Zurek Cj-jI >kjlj .The Quantum Mechanics of Closed 
Systems d James Hartle. 

92 ( _ ? iljLUi) ^ ) 11 X JjVI jjjld ^ cJjjU ^-0 tNj.w qm ajIIjII diLuiLiSVI cJ^j (JjiQSVI LaUci ^dl L'P 


128 



La ^^JLaLLI Id^. dll \\ 3 _iaJ (—fl-*-aj 2 .d£)dj]| (j_A A qlVfcA diLj^i mAi La ^Llaj j I-Yn J LajIj *j_aJI 
4 Lx_a laLdj 4^Jc-1 ^jLaa £ 2 ja 3-4 LjJiij Ijj (_j-a 4-ia* <J£ £jJsja (jAjJaJJxa 

(Jddi lA fllid a djla l s-\ _j L~*i tt— 0 . .-,jX\ <jjdd _Jj£?^\ (_^d^Ajl liiA tS^J ’ LU^ C 5 ~^ LSaxuda Lld-cl (_^a ^1 CjL^. 

lj£\ o^-J J laJ jjl AjfLi l uLld Ig-1A l n'l ^^1 CjU i <-nIl Ldajl (J-^-3 • (jl 4^1aLuJ1 iadJi 

??3 aI1 ^Isu A g ^cjL 

(_i£ oJdjj <j1 (j ^aj (*-daj (_i£ (j^dajj J 4 4.3^1 (j*o 3 ^-cj La t (j(dal jm-tli LjjSJ <jj 

l i\y 1 4 1 L 0 dljdj <aa£ J£ (Ja dad <j! (j^AJ U-d-ajJl j!) ,4 j hiIoaII diijll a L-v 1 J£ ^ 

J£ jj k du uaj tbljx^aij (dLi-ajJ! ILa ^ (, 1 a^aIS] <i^A j£ ^d^du A njjj^Ul \xia 

^ A i^aaII qsi k^gjldj ,4 ^ \^^.2 L*-a ^jdj <j^ LJAJ A i^saaII 3 -a-i-aa] 1 <Jdj 4-llSjl ^^3 daLAjLoali 

' \ 4 Qn Vigil ^j^Ja 3^0 ^j-ui^Lj 4 c_3 4_dk]l LH y m>j ^ 4 ajflll cSiA 3 O " 4 (jjjAJflll diL 

A_x\Sla^J\ 4_31a ^_2j ’ 4 /L uuLSIl (dVl AJa.Vl .1 j.Wi <jua JjV ..,j Laa ((jdm Ig daau Jd-ldd ^^dJI 

4^1 d (_]LLd (j-A L>^j L] L)^j .dlljA jl La L)^S 1 ajaua 3 ) ^ 4aiiA *— 

(daLiad L*_a ^i*j LL^aj Jjj^alij jjli - I a1^& La tjS ^jjIa 1 •>*> aj ^LdVl (jdju LqA 3 a datA a~ 4-Jj d^ 3 ^^ 
JdldUl (dl^lL> i^iA (jli 4<a-lA-i-all <jj|^l ^j_A LqA ^ ^ 1 Laj ULtd (. i .^ij]l ,^jLS Ijlj 

j_a.ij a Lajaua 3 } ujjLj lAaj t La ,4_jaldaVl di'-A^jjuAjl ( — i^adj . 1 l s~\t ) 1 j k 1 1 - aLi ^i£j 

• ^b ^ u^ 4 u^ 4 l5^ ^ o^J J 1 

>(j ndll (■ \ jaj31 i^yA (JJjLaaa Ldaj! CjjL jj 4 (jLa — (Ja C$J^ La£ 4^^^^^]! JjAjJl ^JL& (Jj-uaj]l (j\ 

4_3ljJa A-LdVl Ljj^i 4 <La^-a <A_iaj^a£J 1 dabdljll (jj^J La 4 1 ua ^Jlc. ^3 ^jajju ^a-jS 

L^£jj ^jJl 4^£j-uiL£ Aj-LII ^ILJl ^La - (J^ ^- 1 A...-J ^Jlc—Adjjd]! IddKj a 1 ^ *Ua^bj j In \W idaV ^ J] 43J2J 
Lad! J 4 m \"\\ I^JUaxJl ^_A jb^L^Vl Id^J LLaIa c^ 5 -^! A q t^illj .L^y^a 4_j 2 V ^dL 

4hdAj .Ljj-J ^Ala_*-caj cdaljjjjiJl Ig n.n") ^^1 diL£ Ij-a. ojjy x^ali 4djLuijjaa]l ^_ajLa] ^ q^j Laj pL-di 

j^LiIJl (dalj-^ c-Ldul ^-2 1 > <~i*} l^ > \ ^—a cdsl Aj m-s II ,-kj Vi ^ q^j Laj L-dd. 4 t >^jll UJ-^d 4 J >J 

y&> Jjb ?4_lddJl cdjLifdjIl *dA 4L_ilL-tfajVl *dA J-^ajj ^dll jJi ^j^A »bLi2 Lulj IdA jdjj (jl (j^AJ ‘{j^b 
(_i£ d]ldajV iSJ Laj 1 "i Jud 4— ^g j Il ^aA dlldA ^j! (J_^ (jLa - CJ^J 

(J q^i 11 I La jldc.1 aj .S^J jI^Iaj 4-jju^ 3 ^- ( 3 “^ CJ^J 4 4JUax31 pjdj] ^q^j Laj ldjd.j 4 A aaII (J^ax^aajl 
^-3jaJ 1 lj-A (j-Aj . ^j-ald ^_l 2 |^a Jjc. '■ n«t 1L “dlajj-A 4 ~* u in] t Q^dU 4_iC.j_daj-A 4_A_ud (^La^VI" (j-udJl 4. ^ jaaU 

. (jjldJ! -^Jl Qjdklb 

3^aj dLdJI 4 .a jdj]l LsJaIaj idaLAjL^alli j^- k -^ (j-* “^aj-ac. (jLj — (J^. 3 ^-dj 3 ] 

4dLAjl»-A31 (jt ^_a <j-wjLuVI <Jakjll 3 L 2 4^1aaW 1 LlL£aj| JJ l^ja ^lad iaj^LJI 4dul£ Llj . a Ld IajLjc-1 
iiX£t <jd ^Ic- pjdd ^-Ak.iijj ^aja£jI JdldJl Jajj Laa 4La <L^Lj ^j*■ dj *A_iaja£J1 
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(j1*T) 4 jLa-fljVl j-a (JfrliJJ 4_ij|jjll 4_IijII ^^33 .4_a^.LAj Aijni (JjAXa jj£ <J£ La jSLJj 

4-fljjJaJ CjI j jjA jjiLj (jl CA^ JaiS l^ t In *Jj .4_Lu^_aI! jlj^Vi oj-& — 4_i£*a-a]l -j«-i 1 (_J^ 4_i£jjj ( ^ s _a 

ja 1 JaJJ ^jj_S ^Jk-j-a to jL£ IjLj J^. 4_iillc. jj^.1 ^JLljj 4 (_}^l Jj 3I djl^lLi >.-na lU-Ja-uan 

l$-}9 Cjjjlj 4_LjJa]l jl t j^ j£J 1 jl a^juLl 4 _ijIJujV^ Jajj-jjJl ^Jc. ^iluiUuJI tila jla 4 lii-aj-aiS \ 1 si > «-i5 

.jj^ull l^ja Ijj ^ Infill ^ CjIL^cJI 

j-Jaia jJfcj 4 jj^Ii 4_jj|j^jVi Jajj-w3! 4-jjiaj jJfc LiakjIj^ajjSI 4_k. n jjj] 1 U-flljJfcVl j-<a Ij^lj (jj 

L«^a ^a-ujJ ji^Mi j L.^a <. *B kVi jl JjUj LiS g.|j»ujj > A *m a djl^s > nail dlJJJU 4 _ 1 a>jj LLaJ j*aj *■ n - ^ ) 

(JS_uj ^_a L 1 > Wi lijLjja jojljJ jLa 4 jua-uJl (Jj^ (jJajVi jij-a ^Jc. jl ^La-uJI 4 _lLa ^ 3ak<a3l jjaL£-a 

La Ifcllc. jj£j 4Jl^Ji ^Aj 4 £ Ljjl^Vi Jajjjoil] (JjjLai 4(J^jfi (jl j£-aj jjll U-fijlal! (jaj 

(jjLai J_xj ( j_*Jaj-aJI U-ijju jl J_jjjj {IjjjJ ^jJaua t jajJl ^^.a ^ Jajall J -Lfci" U-0 j-* 

u-aj-iali j_a c_j|j_aJ! (j : \nfi tA-i t^Ljjl djj^ljJ! 4^ja> a ^j_ijj 4 JjI*-JI ^^.a jIj_c.V^ (jjjJ-j 4 j_jjjc 

JajjjjJi V LS ijj sjjlil! ^jc* jjfL 

1 jLa ? t . r,) 1 1 ij£ cJj^ l^jxu UJji jJ I jLa (j^J 4 LuJa Iff t iiUA 1 (j^J ^‘LiiIjqjV I JajjjjJI jjt j-a 4 jSj j 

^^gJj l£>j2kj Li£j^J jjlj j^)a jp»j ^g-S JajjjoJl jJ^j (jl (j^-aJ ^L_jLa 4 L&j2bj g-jjVi jLLU ^JjlaLAi! lLa^aJL-ul 

^ <—LajL jl 4 - 3AJ \ > jjj L>^_? . jjSl SjSxa JajjjJj Ljajl lal*J !j& jl j^Jaj jl j^-aJ ^la 4 ^xj 1 j-aj 

.(jjjjiill j-a LgJ (jJJaj! JajjjjJl t^-ui31 ^JIa. ^3 4 4_j jl j^aj jjJi Jj t_)Vi • J-aV^ 

J^l ^ LjjJ j3>^ ^ Laj »(^a|^lj Ja£3 <^l]j < y]aamj ?djjj^lajL]l ojA (Jjm^I <. flj^j 

jjA ja ^-tJaj (^Ic* CjjaL ^i3l dj^Lal^vl] ^Jj j*jjj ujjjj Ljla 4^jl»-a£ (Jj^-alioll ajA 

. jl^allj jLa^l ^ A L 1 V 1 II ajA Jjc djll4-a]l aJ^-J (^Jj ^^3 

jLixll <jLa_uJ A_ialjj]| ^Jj lijaLj <jj! JIjV 1 Jajjjoi]| jjl ^ jl j^-aJ 4 jJajV I 

4_jji 4* ! LflJjJa]i lillL 4^1^ -fcTi kiill dijlS ijLal <—fljju jl liJjl Ijij > \ <g 1 a .1 ^g-uia.ui]l ]\\W jj (JLaj 
jL£^a ^ L_aijjj jl Ub LuIc-j , jjiSIi jla-ajVi ^j ^3 V^^-aj 4Jaul jaj ^]j lcj2kj jj^i> d'i jl 4 1 

- L jL .A , jS ^ jj£Jl jtJjL (_]~s Jj jl 4 _jAi j 4<^l]j ' _ sLL^jj . ^jl».a£ JajjjjJi J^tjj La 

^ 4S^Jj^ (j-u_j k nLLSjj ^\ Li illj .^_jjjjjjV^ Jajj_jaJL j k s\ i*s j ^j^aLik. g^—J; ^j-jJa'la jl l s\ (JjjjJ 

J_ia_ljl JjjjII jl 4 jj^il AjJlflj]! 4ljLjJk.iq]| j_lC- Li‘4 k nj ^_uJ jl lAjlj-a ^3 (jJbjSlJ (jj\j3 (_JS 

Jajjjoi]l ^3 A la 1 jaJa 4 4 ‘ijjll 1 j a ..-, j lata 'i ^ » a~S 1 jl jSaJ 4 jJuljl] 4 jujj1j31 4^ UhII ajA jAljJa jj . ‘ill 

>4la^-j Ajli\S1i$\ JajjjjJi (J-aauj . jl*-a]l ^3 lg_ujJjj 4 jj\JjjV1 

jl 4 \ *y j 4 j ua 4-IajjjJ! ^4.uij J;i^i jLai£Ll 4 jj£I] AjjIjIjV^ JajjjjJi jjjxj jl 4 - \y\ 1 - jj£ 4 jSIj 

Jajj_ukJI jj_£_i jl 4 - ^ >j 4 1 j jj . 4 =kjLk. g^ t*ki Vj - g ^ ■*» j_S j_A 4 L_fljjju]L_j 4 jjSJLa »4jjl »^ ^ ) 11 

.4jj^jLujV^ jjjljjll ja 4 jj1JjjV1 

4_i£]fll! ^Lalc- (jAj 4^1 4-ta3LJl 4'^‘qj m diljiwJ! ^3 4 jj">^> njl jJ^J ^Ll Jla 
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jl 4-aj^UI a iMid 1 AjUSII j-jIjj £y* l 3 ^j Lula uj^ j*^ 

i^IIaA <jl£ La] 4 (^JjIsj JJ-aaM (jl£ C5^i ^ ■A') ^Jc. (jj£M _jl^uV ‘LLiia l-lajl JJaaII 4£jxu CajIS 

j jj^jSIV 1 4 W >» £_jja 4 4JLa.l]l 4_m]l cHuIa" ^.aaaA tillAA (jL£ jLj • ( —fj_ij 4-Jfi >Tm Ca£j 

j U AJ (j_j£j (jJ LaJaCj 4%*1 JjJ^J 4_iic. jJb LaC. I—kH^V ttiljLLj cHj-j\ilj IjJJjJaA *j_da]l <Cjjoj ^Ic. Lajj-uLa 

djpl ^j]l 4-ia»j] j^ a jj £] 1 djLafljjjJI IjaI ^_A a La . \ *>r>A (Jjlda *^jjj ijp\ ^ A > >u ^sJL-a ^jaC- Lajjjj 4 Ia£aa (jj£]l 
.^bjl Roger's Version aJjj JLu t uUll ^iJjaJ! <Jlc. 4 j1aj£ Jaj Je 

IaJac- 4 LaLaj LmuI ail a jJaj (jj^ al^A (_^LJi (jj^ djjl ^u]| AjjIJajVI JajjAAj]! (jc- IjLaj 

- 1 ^ iU L$ua j L»Vi a 1 ~* ' il ^ |_j1 \ a^jLLlIa f- 1 ^ — V t jj .* i ^ Ij^i^IAa] a > l .A U i*TiU ^^a 4_i]| ^ J**jj 

4 jjli_Aj ^.iaVI jjaaj) ^jLLa (Jaj <ajj UjijAA a i£I] a <ilL£ £_a 41aj^u "1 -vU t . <A " j^uj jj£ 

4_j«1^a 4 1 ^£_ujIaj diaij <_i 2 k.j>i <Jb ^^_a 1 daau lg . A* \ ^-a 4_j 3 CjLul^y 1 Jaj|pj jj^ .^Lgj jIa<$aIj ^j^^_a 

.USjjoiLLS S/l^-A 

4 a j\ >>ia]I L-fljjJah j£ j)-A ^Icj Q^Iajh^fc a ILIaIj ?4jj^Ia]l aJ^j Cj\£xaa] 1 d-LLLU c_L£ 

f^dliL ^Ajlj 4(J^Vi (, 5 -^ 4 jl) l^i£ 1 g a^ (i> ^£] <jjJalj^]jj 4_Lii-ajLjl CjIjjlaJL jJllj Uua (j^jj-* ‘LlA ILLa] 

4ojja3i JS aJJ cj^ u )j td^]jV Aj^Alla]! djliaijjll oLa cJ£Jj 

■!'• >. djljjjJa k ‘'^ (jr^ ^-*La ^jjjJLaII c_jLi£Il (j-a ^JjLuJ |_^J *1 •) jj {jjLJl cillljl Jajj . _^A La£ 

Vj 4^j^j tilljA dulS La] 4 i _^jA.l Ajjjjiaj djLliajl J3 AajIjjjV^ JajjjjJl dulS . jj> ir.jJi ^aJ^c. 4 ^jIjxbC (jjS] 

.(jjj£]fl V 5 4Uj£1j£ 

^a V*1j3 i.i/nll >V^ (JLL^ ^Isu]Ij t Jala]! Ij-A o-LaLJ! ^T- 4 A *n1-fc]l dj|jj-ui]i 

^al >ini \ ^-aj (JjLaxjj ^jJ^aS oLj^JIj (jjjJuj tal(j_^]l -^-J^ <■ 4 ]jI^_a 

U iaII ^a-i.iu 4_jj\La]1 adA ,4_2jjj-<4 ‘dL^Ja (jj-^J (jl <■ J >j (jL£ A-ullLVi Lajj-w]! (jLa 4l_iA (JjJj-^a LliL 

j! 4jjjja|^A]l A V 4 4 -to-daV 1 ^i-A3Ljj]i ^3 4^-^lj]l (j] 4_i_Jau]l (j_A <J jj j j A~*l L_lW_jJa]l Jj!ij S/i 

. A_ia.j>i]l aL!^]I ,^iajjLj (jC- <j_^]l (jj^jj (jjL]| (j;Ua|^A]l Ljja ;jj^]l 4_iia\£j S^Ijj (j>a (j_^jj£j 

.dia_i]! (jjdaj 4 4_LlduV ^ Lajjjji]i ^Jc. Jjja]l (J>ia j ^ l>ij ^L]i (jAjal^A]! J <JaLuUJ 

J *(jj '>>]] ^i-Lj ^ Ajj 1 ^)£j ^jJajui] 1 - 1 ia]] 4 aa >>iVi u all a]lA 

■laj . ' 14 ]ja. ^JpLuiij ^^_£] LiA (jl Ia] La 4iil]j <—aLLi_j 4 AjV 4AJ&jJja ALj^Ja A-LiljjjVi J ajj -uJl Li>^ 

4a^Jj£ 4»^ij (j-?^ La^a tilllA (^jAl] Ajj AJjIL]! A -y ^11 lJ_?^ (j^JjUxaA ILj ^ (j^na j]t 

a La ^a JaLa (Jjlda .AajIjajVI Jajj_^-uJI A Slli^ a 4-C-j a^ a ^a \ Li'n 1 ^ 1 a 4 aLilA V Lajjj 

(JJ_a] 1 (jl A qj'q^fc jj-A 4 _aaaI J&\ 4 1 u iijl (j>^ ^L-A ^a Luaj oLaaJI (jl A qj’q^ jj^J LLdcj .oIaa. jJjj (ji_^£Vi 
^clajj V Caaa. - ^a£_u ill 4_aJL-a ^)AC- (jlj^t - '4 jc_ujIj (_£jl^_i-a tSlLiA ^Ljjj » jL§aV^ 0 Vi 1a dAC- «ij_ull]l ^J! (Jaaj 

•tts™ 


6^1 J] i^ 1 The Anthropic cosmological Principle h John Barrow j Frank Tipler. 
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(jl j>SAj J g. Ida3 jjc. CjJaaS 4 jjjli^ L$_1a j£S^ diLulSalS (jljSVl *La j>A blS ^jiaj jl (JSaj 

(jt j>SAJ 4_SJjJaJ 4 <jjJ-1a 2I jJjUj-uJl ^ a kd (i ^j]| _jaS]| jLaSjLH 4-jjlaj AA m'rt .4 _aL31 1 IajsIj 

jjLSAjII ajj^ i«-*i 4_x3j jjSj (jl j)S aj 4 _j jSIl _jl Aq’)V 1 j)A 4Ja^J JjU *dJJjUa jjjjS! 41 ilSd j^jSj 

AjjljjjaxJi 4_j jIjajLH Jaj_j_ui]l j)^j 4_iIaLuc.l •I&ja-) a jjld 41 jSAj .(J-alS jjS ( ^JJ 4 AqVi a 4-LjSa JJaj] da 
Laj 4 lj_A dijdA. JjSZ ^JLaJ jjaa dldA (jjjjJ »A .a-nJa duljjj (jdljis 1 ^ q >.-ijj Lj-SaJ jdj L a >>»Ti. >• 

Uflj (J-43U LJa <JSj ej-daj I Ac^pd _jjLV 1 j)£. JjJ-jaa LJa (JS 4(jl_^VI (j-A ^3 -Ia. 

■ .i‘)l sjJjj ^uS jLa-aj| Saj 4 4_jjjdA (j_^S j ^3 (jdaj IdL jjj^Aaj j^LJI dj]jV j>SAj jt > 4 aLS a pIj)^ 
ej_A ^^.3 ,.1 j.V> j>A ojjd! dildi LaS diljIdtJI hi jLtJ 4dl Ijdajjflj jjt 4 ^>aS jLadj! Jj.la. (j-A ajJjj ^>aS 
(jdijiij! diA^ .*1 mVi ^^.3 {jyiA *') L,Laj 4 4 w nh ajj x^ajj .(jISaII (j-A jLSl (jL-ajll ^^-3 jljSLM diddl 44_jj_j]i 

4dll aj mjl JaSs .AjdajC- dijlj-^. {jj£S k n 4 4 uiJAa LAjldc.L LALdj 4 (jdijii]! edA j)SIj .SLtaJI ^LzkJ 

S^de (j-*) AajISa jLul AjMj dlLiA (jl 4 ida. 4 (_£j 3 £-Jjjj 4dilSjljS]l ^ ddljlc- ddlj dUA J 4 qj'q^j 

^j^aj Jjdl 4BJ-aaj-c 4_dajl& dijlj.^ (j>^ U^ U^S 4^4_fljlflli jljjVl ^j^-a 

AfljjJaj lad (jl 4 Jj^-uj 

^ '1 Slj 4 ( *diA J-J& 1*1 t >a11 jl Ida. 4_JU^ ,jlj_SV^ Jdau aj_Ss (jj.l >j {jjdll d_jIjV 4 1 ..-, ilL La! 

IftJ-lt AjjILoJI Ijjl **vA \ (jt ^(g 1 Saj3 J^La t^SL^a 4 h ^ Ajj_da jt Sj aS SLiaJI _jl nr>V QjJad uu 

J aj > uJl jjf ^ Iaj ^ IaIj ^ h ia 4^_5_iaC. La 1j_la ^jyc- (Jjp-h ijj (jj^>dlj 4 ^ljS_^A xuj 4 jjLa — cJ^-J ^cJSjLb 
Lijli 4 JaLmiaJI (j^i 4j^ld 4_c-j-oa-A (JLld ^a (jj^i JJ jJaij IaJ^uS .ASjjja Aflj^Ja (JjSj 4- \"y\ 4_ijldjL/i 

j—ill LoSl (j^-<a1 IjLa UaIa 4_ijLq] 1 a^A ^3>L>n 4■ iAj IjUJ (jSIj ,4 _jjIj1j 1 Uajjd 

Jajj_LJ! d^S3j (jdlj-ail ‘^_S3 (jj_Sj j vVir> 4 dllS uiaU 4 Saa ddS Ja_S3 4 n» a diLa_daj (jl jL^JaV 4_fljjJa 
(^a (Jal 4 i«l^S (j^jl^j (jjU^^jAjjS]! ^jjj 4jj^Ja AsUaa]! cJ|>j Laj . I ^ah Aj ^A AjjISjL/! 

jJjj" .(JjjIa Jli MjjjSj 4_i3j 1 4Jd ^g-3 . j j Sl! ji -s ViV 1 4 fl l ^1 A-iaLjA^! AJill] <—d-saj 

'LaL^Is DjjAaAll (jSIj L-> LtiA 

(L5 _3 jLSaj^I 4 m.ViA (J-^J 4 ^>ajJI £-a jj-Ljj A-i^a]! diLM-dls .^j,AjJl ASS Sa tSLiA 4 JISaII J 11 ui ^ 1x3 
V 4j\3 4 (jlllaaj InlJi dulS Ijj" .4 _iajaS 11 diLa.jljpl] ^ daSj duS 4 4djL ^jSj ^aJ (jjSl] ^jVl dll h^lll 
4(j-ftjJI jja 4 La ^-it-ajj 4 I^SAj" .(JjjLa (Jli LjUjS ^jdL-ailA jl (jlS aS ^jdL-aiiA LijS 13J «—ajJti (jf ^jLn. aj 
" .bldaia Laj 4. \IL 1 T 1 V -^£J JjuI | ^Jj ^Sil SjjSja ( xaxJ (jl 4 ^ i-^j 4jl ( ^j»j ILa . (JhaUJ 4 AjjL SjS3 4L^ijj 
41^a3 (jSaj V — (j_?^ A-iabjA 4jlj — AajIjajV 1 Jajj-uJl Ajjlaj 4^-SjJi jjqji >>1 ^*_a jjjldlL 4 {JjjLa ^jlal 

4 q .J4 dllAjjjln dl f -> hi a jjl .4 _aajaSjI dljdLAJl 4 _ja .aj jjl SaIIj (jl—Aj]! j-uaj 4 4_jljj]l 

£■ UjjI jJb 4(_^Jj_a*JI jy^ aIIj Li^AJ tojjjA-ai! oLa ^3 . _j jSll _jl •) q'lV 1 ^g-A-...j 4_iJjaA jjA JJajj Uaj_jA_A 


94 c_il^ ^ cLdl ^ cJjj'-& j The Mind of God G Paul Devies c> c>dl J-dil Ail^j Jl Jj < 

M^Brief History of Time d Hawkmg. 
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JLaJ Liji 4Jajj_La]l jj_^-a Liaujj Lli ^jj^ aU laj-a^aj <jj^I] A_ij\£-a]! jlsu^M JIaj (jj^i 4-Sajji_A]l 

^jljoij Jejjjl ^JaLjc.1 La e-^Uj (j^J .<>j^ - 1, 1 •fl'ij (JU"^ Lj-J QjSjjj UA^ ^ J >^Li S^al.JI 

j}\ Ijj 4<jL£-a]L 4(jLajJl <jl£ ^U-^ La U±3j -^-3 lj_xa ^aJj cJILi! Ijj IJLaiS . A_iLi3J A_IaaJ -^_3 1j_u 

?4 n? a A_IaaJ ^3 Jjlk <jj£]l u] UJ^? 3 <j£-aj ILLa L-lic. t^j^j]j-ojj£]l ^Ja* a Jfljau La£ 4^Ai£Ji 

^cJa-uJ! Ij_ft ^ loj .SjJl 4—Q i <-Vi (J_j 4_]J^La A j.^1 4 '*', > rjl 4 (Jjjlft - ^U^j-ft Sjj > <o ^_3 4 Jajj ^ a]I SJ_C.l3 <jj 
gjl 4 ^LsSH (j-a oj n aj LgAA (J-£aj V A_2kjJ 4tilliAj Lift oI^jVI <_$! 4<jLa^l 0 ftij 4^-jak-i^.Il 

(jj (JjiJI (_j£^ajj »jLuVl | ^_ ? £'Ij < )] 1 S^£J! 4 L^ii ^Ja^u ( ^Jc. cLj! aJsLuj jA 4<jl£*a]l£ 4(jLaj]!j ,A_ijl£*a]l jLuVl 

^_3 Ijj <jj£3! uj LJjii] {£** A tilLift (jjiL J>I 41 La Jju mil !L& ^Jc. A Ia&3 A_J ^* 1 Ajj <jl u^j Uj£J* 

jL» jjaii 4j^jijl LaJicj $!j_j A_j£Jj *(jl^aJI (j-a A n» a A la&J ^3 lj_j A_jJ IjJjfl ^j^a {jLajJi ^_3 A n* a A 

(jl jJ_lj (jJ-^ C5-2J ,(jL£aj>]! JjU kVijl A j.a nij La £—■a L£jlJ~\ a,$ \n JliLull ^ (j-a LajjJj (jLaJ^i 

(Jjjlft ^jL 4^3^^^ JJ -Li-Ua]! <■ - ^->j ^1a "jjjSu J A_3ljL. L Lluj 4-ilLoj jiU! ^gJaj^Lall UJ^^ 

(Jjjl^J A_ia.j^aJI Ajilll ^lVn ml L^J Aj\i 4^jLa — LaSj , L-UaLj Ajj|j ^_3 ^\j La^jj£ <jL ^j^^ftj 

. *liaJ)L LaLj]j-ajj£Ilj CjLajjoiaJ! ^Lj^s ■Wj aj A_j| JJXHJ 4 i Lilail U -4 

(j-a ( 3 ^Lk A_=kLJl ^jlijj A_j^Sai]l (J-^J ^ V- LiL.^^ (j-^4 V jl <—(jjJ Allxul tilLlft (Ji^J La 

Sj^3 ^ k\-\]\ <—jLJ! ^j-a ULl.iuj 4 J-jJA (j-aj .Uilj k^iLjJlj ^£]\ A_jjLi‘iI ^jLuiI! LjL-a J L^jli 4^jLkJI 

AJlijjL. j_ft ^ jj ajII jLftjj {J-jJasl J ^ .^jLS-aJlj ^jLa^II L>‘i m ^JLc. 

ojj jj-LJ ^aJ Uj£ Jljjj L£ jjl-3 . J-£ (j^a-jJaUa A...„jj un-a ^Uaj (jx> (jj^ n (j-<a A_j]La^JI 

(Jjjlft Jaj^a-a£ >^11 x>n AjjIjjII Aaa-j-aJI l^a-j jj-aii ,^jl U^- 4 ^ Aj\fl 4 A mt a A_IaaJ A-iLLjc. \ 

(j£. A_j 3 (jiuju ^iLJI t. alVfcj LLa] ^xaflij {J\ £^aj A_i-a3 Jjjj L^ !3Ij ^-j^jAj 

TLJjij (^c- SjU\_a3\ A_iaLj-aJI Uj^lLl 1 ift ) jj-akj J LUajl c j-%j 4 Lj 4^£Ii UjVjL_^ aUljj ^LJi 

A££ia JjSl 

AJjajjiaj 4(jLa — (Ja *13j * A L > ^lij LajJiJ 4 LjjS J^.j <■ Q jj xaflu] ^ sStJ V lftA^.j A_ia.j^a aJL (j^J 

jjj_^. ^_3 :djLSjlj£]i (j-a A_iia. ^J! A_jjL]I jjjJ CjLaj-uiaJI diLla ^UaiaJ c_LL 4A_aa.'^U! l^jl n kti^^ij AujL^I 
^jljjt aL'^j ^-3 L§Ua i_i£ •^■Jl tU-jLSj!j£] CjL^£j Cj_uj CjU ^.)‘ ^-Lll (jjUL-ui-a LS L] — AjaLuLI Cljl£ u-LxLjl 
jjLa - 44" v*l -«fcl . Lij mj ^LlaiS A_iftj-a \ ^ W y") 4diLjjlirII ^j-a AULaJ ^j-a3jJj 

IftAakj SJ&LuaJI ( ^ 5 Jj Ait3J aJL.ua]I ^ft aLftj »JjtoJil LjJ LlaLiJI 4—LS (J-aLjj cLJl ^3 

UU^^ l ^ *■ a ?j39U3f ( ^ S JI ^j-a 0 ina’i <—Li£ 4 (JIjjoJL ‘JM J (j£- UA^J • ^Li'i ui ^va 

A IJ 3 djL^l*-a 4 A_jIaJI ^3 4tilLift ^jLS Aji jjjLLjja]! 4 J_ii*J]i A_j^Iaj ^jjjJaj ^_3 ?^jjuaJ] L*jaa Ll£-a 

Uijj> A } 4A_mj }*V*i^ a LLaj L_flj£ .AjjIajoj CjL-ua] A Lij >«1 CjLuSjj ( A-Uaj Ja^3 

, Jj£ls A a]}-*! a SjL jLjJ' 4 UAA^ul>Ajj^- U -4 JM1 jA ILft 


^SL^iiaiUaljUl ^g-3IjnoVl ^-Ul 4_Lxl_ 
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.^jjl hjJ i 

A_I^j*aII ( ^ s _3 jj^il ojj) i s~i ^_Ic. J 1 1 jl ^jJal lhi La ^jjjL A_jjj 3 j_^£j L5^ 4A_iijaoij A jfll^ 1 U&j" 

u^3lj& jl£ blj •‘ d| -*- 1 )j AJaLuU j-c \a jj jjfc ^Jaj La" . JjjIa JLa 'LdulS \_j1 AJj ijl Af^ Oibjj V tp^SxoJl 
jl ±£hL c£+j v OLajI*_a Jc. jl j£-AJ V Ajli 44 _li1JqjV^ iajjjjal] Injk.n j_^jla 


". UJ ja. eO&Lou ^Lil ^jJal^Il Jjtojji 

(jS.-k.MJ....; ^-£JmLL£] 1 ^ILatll j-A 4 jLaj1*-aJI La AjjJaj jj^Ii A-iaLj-<J! Ajiolt A_i3 (jA^JaJJ Jj jo^ J jj 4^-alJ ^^-3 

^ jj£l! J*J jl jA jA k^A^jj .^j k rVill jjli jjjb (j-A Ix-jj liA-.Oa 0 jJaJfiu 4Aja. S^-w1a Aj>^ 

A \ k^jJtJI dsjlj-aJl j-A 4 4_Jc-Vi (Jc. 4 LuHj UljA. fiO&LkuU (_£jJl OjUUjl' . j!j1a! Jc. jjj j£Jj A_}!o4I 

LeOJI 01 a uluO^. J]| jLjjJJl JjjII A-k-alkjl 4jjl=k^.oji ^1" 4 AJjjI& Jli M 4(juaLa-Il likjjlj 


Jajj-uJl A *i a kEn a ^L=kLlVI u*3L£Aj! A ibfl^ 4^aLjJj-Jj£]l tt L> .n"i]l~Ll3j£] A_jJ .>>a]1 CA a kkill Clul£ Lajj 

— AjLoj! 4_jjJ <j£_uj 4^ kMAuill ^LlajJI 4_i£ij£]| 4 A n*jj~A ^ j-t i^i\\ (Jj_*-calajli j£jj jLaj&jLU A_jj1jujL?1 

.A_1aja£II djji k n \ $ \ AJxuLm jA bull A j k SijytA 

c^llj ^g_a (jkiW j jl£ bj Lb0^.j jjl] A_iabj^! AJloIl jA t l£u -jl V 4^11 LiaL_^j-ajjS ^3 4,^^' 

J'l2 4^L A-k.iLj \ ^g_a djJ •) a n ^uaL^JI ^ - n ijjli 4^_uiAjoj! A L> .U ^3 4 . 1 ^|^Sj 1 jjx. 4_j^I 

A_jj1j!1jV 1 Jajj-jaJi (_j-a IaJ^.j A_LIjajLH Jajj-uJi (_j-a l^_i j mil (j ^aj V ^Li-wjV^ ^ Lv* a" . JjJIa 


".(j-aUJI llkjjlj ^ 4*“n W A_x-aliJI 


4<ilL ^_a tLAjLu&L \ j jc. ^ l-’fc'lll J_3U LajS OiijaaLujVlj (J-3^. ^JLxJI aJjIa_a (jj 

A kn.VigH (JjU- Lu jV A_aI*J 1 A_n k.iili A_jjJai]l (^a_3jj 4(juajVi A_jjLj£^aI (Jaj jjj-^ (^a_3j A_ixk}Lu4t \ j^u3 

Lia^j^jjS j^£j Jl3j ^^&j_kJaj-<Jlj ^jILJI jjj AjjJaj (J^.j >a!1 ^_a 4A^hh. \ 

j^jla ^_a aJ 4_j\ Li^ ^ jLA — (JLa, JLa La£j . A_JjVi Lajj-Lil! jj-j j jjaoII j_A (juai^jJI <^1 .tij ^Lc. 

" 4 LSjjj-k-^ 3 J'Laa" -j LajIj (3il^ a a^ a! 1 jLSaVl jl j -4 4 ^ ^ AV 4 jUjj .nj a.h 

.J-ac-I ^a JJ (Jjj-:aj]l j£)j U£ 13] Lg-jc. JaHj jl 4 \y) Ajqnn (j^l 

j-ic- A_1 a ^ J ^ ^ jjS3! (“Jj jl j^S V Ajl j;U^]j-Jij£]l (j^aau gnnml 4 aj^s lijl; 

^k mLLSJ^ ^JL*JI ^ ^ q ‘ jl IAa 4_j_ 1 Lij 44 jV^^-aI 1 j-« <-^ja> a ^JJ IaJI Li* k^nl (_£j^.l a_3jIa-c (j-3j .^_jj-a 
(Jalj Jil j^_JJ V Ja. A_j JoU Laj A_jjJaj CllV ^LatA * ^g.A-k.nl j) JOjU t^lljl A_i-ala. aJI^. 4 Lal^jl A q k^i^j 

.dja^II a_ia & 1 

03 cI^LaJs-aII ^ A^fc (_3j-Ja jl Sja I JjjLnxJI IjJ jjA k ^iaII (jLjjij j-A 4tillj 

bijl jjjj-uj JaOa A_jjV^ 4pjl (jJajtJj .A_jjVi Jajj-ioJi ^3 JL k.i (^oJI 4 _j\ >^11 _j\ (; ^3 A \a kjaA a jjj 

u^La^jVIj 4 Ja.!j-^. aLsJ j^-aj 4 ^^j. (JL^-a lo LaIIc* JUiLij 1 i^a u^L^Ajl L^a jjj 


5 cL lg .. nis i ^j£a ^Hc"- Exess Baggage.^^ jUi^VI ^ Jl Jl 
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^ a> A jjjj] ^ Laj \ aW\a LaJW - OLaj1x-<JI aJLlaj 4 j_Jaj-J I Qc, JljJI J 4 ^jjotk 4 4 \ )^\ 

. (jLo — Jslj JjjU \ (j j a t »J La£ 41Cj USGS OljjjJ" (J 4 Ig-Al.'lV'uiilj CjLo^Lc-a]I 
jjjLi J rtj (jualAjl t nllj .-jj^I] JaA. tlAjj_iJa V Lajj 4^J^ ^Lc. 4 IaSAj 

^ l >ij {jj£ ^3 (jjlnxj lijl 4 qj'^ -jSJj . tlAasljall j)A AcJIa Aimlm (J$\ 4AjJajl*Ji CjjljaJl q a Aimlml A ajjj 
J ajj-uil] ^A-illc. A_aj.l> ^X a\ *\ a 4 J-£VI ^-lc- 4 (jj-^u (j^ (j ^ A J < -jLajIx-<JI A_JLla ojLjjC-I 

£_Jaj Uj£ LlJa&i Ji Li£ lj]i . LnaJj ,la.U 4L^jsoJa jt <_£j3 ;^jjaji !,1aa Jj Aa.l^j IImJ , JjS/l 

jg hi (jt LaAJa (jau! Ajl3“ L >«jli A^j. Jj AS^Ia jjjJ *Lw»Vl (j^LS (j^AJ 4 -ua"^> i\XS^\ ojLuC.i J 

.<J1iIaJxa 3I (jc- Ijjju ujUjI£ 4£jJaJ JDUlLjjV La 4 nit^i j>A Ojjjj^J 

(jc. Jjj 4 JJJI (jji 4l_Aj^-j Acj_uij A^j3,1a3I dJ 3I Ualij JjLJall 4 JJ <j_A 4 _c-j)a-> a tjj 

Jc. JlHd! OjJIi UjIjj aJJI JJ LilaJ Ijij .Acj^uj l_ a3jjj J3j .<ljUa]l 4_a J. <j&j OjJ31 

4 Jl3j .<JjUa]l ^Jc I(j jj.J J ^Jaj <■ :A_uIjlIjVI JajjjoJi ^hiA'ij L&j2kj J_axj (jf ^>£aj V Ajli tjLJJi 

iluJax^l Ia-1j& g-jjq '^>11 S^£J1 As^m djjl£ ^S. OQjII Jj-aljjj 4<-1 i|^£]! 4iillj (jA 

A Injl j uiTn OLajIjla ailA A-Jjlj Aj^jj &\j 3j^]\ Cjj^3 AJjUal! (jfl ^3Ij 4 S^£JIj 

^ iljUjJpJl 4 ^ nljj ^ ‘(^ 5 ^ l&pljj-ai ^jlj 4 4 a» >>iij 4 a» ^ i >^aj SjUuV^ (jt (. 5 ^ 

Ij n un Cj\j (j .\\ q j J ^ mj (J-lAJJ J (j-^H *UJ-^ ^ (jl (^1 4A^iJI 

.a_lxI] 1 p.Uj SjIcIj 4_j\ n^Il a * CjliUJI uni W',\c.j 4 4ijUjj>ai] Ajjl^pJl oLajjil! 
jji (JLaII J) Jais »(jsj 4^3lj31 4 ^ (Jjja^£LJ ^UJl 

,IaC jlu)aJI 

(J-ajJA^ 4 (j_^£I! (j ^ La (jl£>» ^.3 ,^-aijJ V Clj^jaajl L5^ i-lilAjlxxJij 

A_ln]| ( ^JJ lA^jJu-aj ^ii ^^131 <-1iLaj1xa 3I (j>4 clu j£ AajIHa ^jhnnj UjI£ (jj .J±$\ Jj g.U>>q]l J j>~iVVn J3I 
^g.3 A^a \f\\ >n’LlS La3W J c1iJaI3 a_iaj^£3! a-^ k»iU£ >» a^sl^a aJIj J^-ij lAj_ic 

* (-IiIajISaV 1 lK LoIaj Jj 4 A m a djWjjoiJ &JjiiA 

JjVl thjj 4 A££iAj\ CjLajLc-a]! 4_flJ^J diljjJjflll J J&> 4^1j 4 t ^luil Jj^"|liiA !jl^£ (jj\£ ^J^-J (jj 4 ^3lj3i J 
J^. jj-iJajJ xnvl£ cJL^_a (jjJj Jc. Ax-aLiJj (jjL> Jaljl A \ uu\ JlcLuijj . pjjJa]! AC-j-oJ 11 a Cilflu 'l^JlxjLla 

Aasl^a]! L^ullj -^3 djjJtli !j}Aj SJia. !<jjjAUaII ^_)-aaljLi3i jtt> Ljajl ^-ujLujVI (jSJj Sj^i3 

. ^gjj a^31 | ^3 4 _ aA l ii Ljajt . ij J uljLijl£^VI J jjAjJaj Aa-alaJI 

(j_?^ J Jj^'i t iij AiV AjS (jj!llxj Ujli (AajaAa Ajaja^3I CIjUjIAiII cilijlS Ijl 

^3 (j?\ 4 Jjj-saioli j)A J-^3 Jlic.j AjV I^-aIw^UhIj djlAjLt-<JI AoJail Loiljj . j)l Ji. r,ll£ 

1 .S-IjJj! uIjLaJx^JI LJI JjJaj jji a l Ajajj A_ia&I djlj AaIoIa ^Jl ^]L*JI ^-uiflj -j^jj . 

AL-alj-c jj£. (J-*-aliA]l IjA 4Lj.i^ JjJa^j ICjUSGS J^ljjj ,A_ujJj ( *-Jaj jji j)^J 


^ t il ^\ l 4 ^ 1 't_ 1 *—• \ l ^|_ 
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. IjJjui 4 —SjJtJ V dijti 4 5-^gjai 4 —SjJU Cu£ !j\i - (Jj(j£ Jjt <-—iaau 
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(jLuJ £ L^JjJJmuj 


?' JjkJ) j*J 

uj^ J L_j^lijV^ Jjl^. 4^jla3l u^ ^s 

^^3 jp.nJ^3Jj! (jlijj ^jlS-JOJ ^ A*\ IJ 4 JIa-ulII ^3 Sj J-\ \ __}-*—* ^ ljl*l ill dJjjj 4 IjjJA. Ifl ll'-fcj C*J .13 

^all 4_jjJaA {Jfl-ujl ,^3 ^Jlj j^k.nj^3Jjli jjLujj . ^JJ djljljj'^kll SJ_j£- l~\ i ijj ^v£JJj 3 4_jj3 (Ju^Ui 

4 n ij~iA l dj_ujj^£ L_fll J_L (Jl JA ( g 9 -3 4_L)La ijoI] ^_3jV 1 4_x_ujV 1 ( ^-iLj L a 1 J C*j . 1 1 ^jic. ^ajJlJ 

\ \ > «^ill (jj)^ ■ >1 UjUb lc-^3 <j\3 4^UwJl ^3 j_n~^ <flll ^J ^3 4j^jiJI cl) -0 ^ A 1 

Ijl krn^J ‘U^kJj uU > r^r- jjjJj^JJ (jjjJl 4 (Jl^)J! (j-4 43j^ IjjJ 4jjl^<l {_Jj 4^<3 (j-C (Jjj 

L*jjj 3 (J «ll^ SHjjjoj 4 ^aocj ^jo-caa ilalucj ,4 _aj^3 4_uc- 1 jLoula 4 £.^Ia* 

£C_xj ^- L -‘ij3.JJ - J-'-uVla 4 _jjA.1aJI 4^-laj_iA (jj-k-a3l^l 1*) jj 3 4 JL^.j £_iaj*<i djj_*-caj 4^lg_uj 4 _jU£j 

(jjjSj 

4_uj^iLa ^jls-uuS 4 4 _aLg 1 ^ *tr> (jjaSjJl (jl_ujja LaAj 4 Jj Oj ^ 1 Ajj 

. kTill ^j_j ] J_jj (Jll-tA A-ll'u k»ll C5^] _ C5^ knj ijjir > ^ Lujj3j A_J ^^-3 4 .V-j-^ .T-A (J \ a § \a 

j^_laj (jt LkJajC. JySLSc. I^j^jL 4 jj^ )-nIl 4_ujjLa 4 JjUVIj 

lilA (j-*j .4 hVili Uj kk-, jXq Caaj 4_3^3L1a 44_utl<i 4 jjiaj CjIjjJ ^3 ^^ k jjJJ 44 4JjjIa tl^j-a 

djljljj^fc II (J-a£j 4 4_liiaj jjLc-lj 4 juj_uj (j\-C-1 qaj 4 4 t JjIjq]Ijj p \ ilnll 4 J_i3 QjJ 4^a]aJ 4 ^jLJI 

. 4^.jjL« du.,jl ( ^3 4^jL.. : .’..aj \ 3 4^^ 4 $&\\ ^jj 4. ^ lhVi 4^_^a3^]l ajijJ 

4(_>4jL<ij£]! j k 4_ujlaJ! Lajic. 4_ijla 4 jliJVl U' 

.4-i3j-iiJl jJj^_k^]| ,/j-a ^aAjljX.1 l^J.IJjJ (jL£ < n _ s -^ 4-a^^Ui 4-jJaC-l (jJ-lJi 

j -kill IjJb t _ 5 -lC'J (j-^ 4_i]l ^ -k. ‘ i J l ^5-9 djLjlja^Jl j g JV) 4 ^j|£j£ j^jaaL^jS]! j k ^J- 3 ^ LaJJc-j 

^lc j£ (j^A i“0^j Ui£ 4(jjj-olaJI 4 irV^j ^ tjjljjj 4 i^j 4^ja]l 4 _iL (jA-aljIj 

<j£ ^SiL 

4_jLjJj Cj^jSVI ^J] jJ-ujj 4 C5 _^>iJI 4_}jj^Ji ^_3 4 jK /ill /jjjj'qJ-nll ^hir a\ 4 jjoUj3JjI (jlxu ^5 CjL-<a3^1j 
^jjC- 4 aII^i^iII 4_J^jiJI ^jl^_jjj g-LkJaa LaJj& 4(_£jj-uJI ■'lJ»ll lJ^ g-Lm*a]j 4**l3j (__5-33 

^-3 ^sliLuj 4a_ijjjj) (_J_i3 (j-<4 ^jj » a! 1 ( ^_iL-*sj^]l ( ^SaJ jj'l^JI ^uj . .iq]l j 4 dj^/Lx_JiuJla 43j k 

Jj_L] ^jlixul Jj]&j ^^-kJaaikUj 4^3JLci ^^LLV <al>^ mij 4 JjJxjj .|pyi S-^W 1 ^JJ 4_^jlail 4 4 _ulu£]I 

ol^ji (j-a ^uS»Jla 4j—aj3Jjl 44 _j^sJ\ ^kuV^ll (Jlj-aJ '^Lal^ 44_i£j^a ^jjoJxuali JjiJ 4S^jjji]l 


^ ;\~v ^Lell-(^ \l-»l l ^9 >i~i (ji ]4l» uiCo 
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g^l (j-o fl 41 t JJJ {jj lhaA i^yA Adj*a <djld LaJJj .A uddl jpld! cJj-^> 4_SjLaC- 

. 4 dLISdJi ^jC. p IjaUxaV I £-<a 4 dj i (j-a jl LViV 1 IjjJ tddcj (jjJjoUJ 

^UJi ^jjjl_£ ^_ t .T] (jL£ 4^j_Aa3l dijjjJ Ul3j AjIjjJ ^lad (jJjJI ^JjiHLj (jLlxuVi <jjl-l J 

^ ja 4 ^Ifl_uJI ^JLdl ^_S <Jdil ^S1 4<_iJjiJI oj ill ddj j. 1 ^ n dj Lo3 . dlaJl ^$_d ^.ft-uu 

d^dl jJaJ Ajl^ 4<jaLjal AfljSJ dj^ a\\ Ija quM (jl La-lic-j .ACj-jou ddkjJ u^afl^jj 

4-jjld! ^_S dd d- 4 jdl pjda ^^Jc- dLljjdl j^JdS Aj^^a-s Jj^aJ! (jUajj tC^UJujl d- 4 

.^Lll ^d-a djLJl Laljdi IfliMi* Ida^C. ddu 4lpL3l P-dj ^gddj Aj^U ^LdJl 

LLoC- (jjA^J (_£jdVi 1^-ull C$jAi J^dj^dT (jUuj (j-o pLudi (j-4 Adj i^yA J£]\j 4 d/ 1 mil {^-Ia ^^ic. 

j|*iC«j ^-3 <JLmJIj 4 (jj£lj_uJlj 4 djljddlj 4(jj;ijlj^^i Jic-Ljj d3 .Adla^i d[; nA a ^5 ^Ic- 

(j_AA 4pLolc A h i^i ) (jLSj ( ^_S (jAJjjidl ^a^jlal lmALhL ^Ld' pLalatU ^du A jnVill Addl 

JLusajVi d^J .dL-a3j]l pJALuia] ^a^$j|;L-j»uJ A LdJI (jj^.^J ttjijlt -_^iA d* (js^*) £-A dlsld-a Ijdc 

.Sdud (jl£ (jjjjLdJI jj^JilsiJ! /jjIa ^jjj (3ac-1 (jjiuj-a ^ 

La dLiA (jj^L^j Lojj 4 jjdj3Jj! (jLu) S^u-saa dLL^j LLa.1 (jj^ajkj 4 (jjJJjLjjal] A un’iiL 

^SJj <_5^} (jj-dxj * ^ ^ Sjl£- l}Lij (jjjJI >11 LWli plj^V^ (jA 

4(jjjJ iS'— A 4 l_^£La. J^3 . ^jdLjjjaJl ^1 LX Vq-» aj (_]Ldci ^Unj 4^_i ^ya Li. J_j^d ^Ld Ldjl \j^i\ 

1 dljjJ-L 4 kuV>^]j ^1x1 A ^ > ui Ijjtdajj 4A_iIl ; d A a\ 4 jl£sVl {j-a \ .a^-k a 1 j > in 

^_s 4 jLuc-i 4^JL*J1 ^Lc- Ada^sj dLLu^V jj£. ^j^IpL-d tiLIjV Aj_d]Lj 

Ad)_^la ^Lil ^ I»N j n»j jjjkJj ,oJj_i-aLa A_j^d ^3 ^Lg-iS AjdaLJI dij^.Vi &jldv.nl 

l* A\y a JdU lijl 4 L>^J »ci^ (j- 4 dll )A&\ 4 ^ da. dl plidL {J£ Ljjlda^. 

(j^aA aj Ladc-j .A AjJall (jLjJl l-C-jakj dcu ^^ mLll ^jVvill (^C AJjjuj AjjLuj-a 

a\\c- jjxuflg] Ajjj^intu ^UaLi LoS 4JaLcul ^jc. La-j ^gVnj (jjjLit pV^A 

Lj 4-1Id (jl ‘*^d*-aj A \\A-y dil£ 1 aq a 4 A i^a3j {J.i jlid-Vl ^ Ajj» ■ ^ Jd 4pL^i£ (j^J 

^Lal JLaxd d^ IjdM d& dlaxll LajJala d&Uadl d£ 4ljjj .(Jdasl Ldia jl 4o^)3j J/S^\ {Jj-uaLa-a J\ 4d.dj 


1x3 ?d^L^-jL» ^-j^_dc ^gjjdjj3j 4 \j 4 A-djJjj'ld^ Ajjj doji dLIL-ujV 1 Jd d- 4 jjd d^} jjd- 

tdjj^ tS^-* ^ ^ ^ di3V cJ^dj 1 aA k n d-^ d_?^ d!^ t^istU ^duidl c> 

. lAdd^ (jl jl C. I $jla ^Jaa.aJ AagJ cgldi dduijp dua. 

d^ 1—o^-g 41 L/d 6 ^ .i^ P V^-A (^0 -ujLV 1 dLojj d^ kki^^jjj AjjjiJl (JjL.ftdl d^ p-^1j dj 

^ jjjjjfl la j Jidj 4d|^a. jldal <^£~j |>dl ^Jl_& » Ujj Ld£ d^jL 4 Id* . ^1 JaldjiVl ILa 

Tolid-dl A >rn3j jl 4(jiuLaj£]l A ■ <a3j jl 4 A ■ «a3j Ij^di d^ L)^ 4 ^ 4jLLdl jL&^ c?^-9 »^^^-aS^L (jualdl 

jyA dJddl l ^-md dddl jLic-Ij ,^_dlj ^jdl d-a3j J\ 4ALdl d-a3j J\ 4^--dl d-dj 4^ud]l JUC- ( ^_3j 
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CjV liU (j_* ^ Jjc. <■ a-u£j Jj ,Q^$\ is*i\ »'i a l"ii! (JLsja.1 - (jJ-lJ! J^LaiVI iliV 1 3ja 1 

4 _u^C. Alxulm ^JjJa (jc. 4 (jl^ > »J > aJj &31 (^jjaxusII ^Lx La^JC-j . (_}JI _9 jLjlII (Jjia > a IJ LaJjc. 4 JJjll i_]ljJC.Vi 

(jjjJ! 11 Jy-ULI ^ ^ (jj) > Jj-Ji IjJ^jj t .1 j.*)^fcII ^JL*JI jpa 4 _Jj]l <Jlj 4 4 .iakJjll 3 l CjlijL^a-JI jj_«a 

4 JLmlaII ^Jj Lxjia 1 jj ]■*! n ^aJ (j\jAj]l (j£Jj . 4 jjlJI IAjjJa .1 j.l^fc (j-a 4 j«t j m<all l 2 i£_Jl^! t 4 JialJaj (jJaj^l ^Jju 
(JjIaxj dj-AA 4 Jj_JI jLui 4 4 _jl^_ill >(_j-aLaJI ^iLajj £-a (jLajj J-uIj SjWJ JjIa J 4 4 jJa 3 l a^-J 

, Ubl« 4 jIc. !jjl£ La*a jJJ^il Jj $J_JI fJ i (j-aU-al^l (jja CJ 5 ' 4 j.J Jlf- 

^a^ -o ll (j£Jj 4 (j£j^l ,Jj 4 _L^ (j*a J_iauj (jl (j£*aj j-uijjSJjl jLw J (Jaj_JJI 4 -uaSj j><a ijir.ua (JjU-aliii (jj 

jJI 1 frjjJLaJ .*> w ) da. Jj 4 g n>7i (jjjjila!ll lllJj 4(jjJoxJI (jJI 4-ilgJ Jlj^S .Ig-ioiSJ ^A> lluiki (^Ia (j;l Jj jA 

(jLuj ^jdja ^^3 ij*_ua JujI ^^3 Jjjj (JJuJl jj-4 (^£lJI 4 jj djjj 4 ^^3 ^ ^ ® ^aLc- lHl4 iSij 

. jjjjlJj 4 j > >iA Jj (^jjJjl jjj^ Lajj ^ a t uj jjl£ La 4 jaxtijjJ Jj^a, jJj -iC'L-al! (3ja3! j-ut-j llua. 4 jjauJJ 
(^jjjJjjojjlj (^JS ^g-t.ijj 4 _&Lujj ^ ^ V V ^aL& (jLxajjj ^ajjj 1 4 4 t <-tj Laj \g J1 >Ti slj Lc jjlSj 

(jjj-uJI djLbd jjJjS ^AXJ (^jjjjjjojjljj 4 (jl />Jjjjj 4^jjl!a ftlj La (jLl ( > jJajjja'>U (JxuJa ^ ^ X ^aW 

(j^jjJ l. ijj jJ ^jjLua S;JA jj 4 _a 3 jpa LjJ 4_J j^_j c"', j-a jjLS-JI ^^-3 4-J]^ L^JLL^. ill A\y J^^ 

Jill 4 4 _jJ! (jl 4_iil_LujV I i — 5 JLwjV I CljjJ LaJjC. 4 (J;Ja ^ ^ ^ V ^aW JSj . jjJa ^Jj ^ nl jpjjLa 


4 (JLuJI 4 llaLlla 4iaL-ul ^aJCj ^“L l^JAaxaJ jLu 


4 Ijjjj ^3 Vjjj 4_ijjj^ (JjIj ^LJI i 1 n-> LfrjjfrAuij 


l^g-aj .(jjjLiJI (J%»j (jl (j^u (J3 JUau 4jJail] d-»- l-...-.-> CiljljjJI 4 j 3 ^JLu (Jlflua^U jj» j\£ 

jjj oj-ic. ^ajj 4ji\jjl jllal (jji 4<c.l> 4^JU^a LuuJ3 1 gl^l (j-a jjoajjaJj! ^3^ J^^ (JLa&S/l CjjI£ 
LaJlc- 4 Jll] Iaa. ^aJ^a (j^aj - (JjJ 3 lliSjJ ^Jxii^ll Ji^ jl jl£jj\ill (Jxy (j^j 3^3^^ Jj 

,oJa.Ij 4jj jj^alSjJj 4 JiuJI JUJi 4bua jjjotwj ^aj£ JjJMj 4 dUljJ^jlj 4 ^Jl (j^ 
4di3jll (JIJa iJaJ 4^ak]L£ 4^.LaJI 4(jijAa5jl tlijlS lli-iA 4^^-ilajiV! iIiaj (j_J]l ILa jj^a | ?^jj_ajl Ijj 
(jJajVI Jajjj i flJa^jjaU jjl JljJI Jia. 1 jpa ^LlaJI ^aall pljJcj plSjl ^-asJI elj-a ^ajoiJ CjIjj 1£ llulja La^ic 
4*Ji2aJ JiLLi. jj-a tjjall JJC- 4 jja 4ll}J d3u 4—llAj]| 4 . Jjuj »j£xul] Uu3La jjl£ Ijj (_£jJj 

*L=kjl (j.i^O LLaHa 4 I 3 J 1 J <ljjja.j 4 LjJj iVLajjj jLuij 4 jjjjjJJ 4_ala-i ^aj-jl 4ijjtj La La jl£-a 
4^-9 (Jj^hftAj j£_Jjl f aj.~i r> ^aIL*jl (jj ^Lxa 40 I ^ j 3-^ ^-9 Lajj_ujj LLi i*~t Li ^lj . 4 ^LuJI 

.4Jak. CjUj\£] ^PUuiA Jj6 4^_ilaL 

oJ_A 4 _ijaA jjj . ^*31 Li I mL ^al Jfll] ^ t »^i Ima (jLujjla i 4jj),j_...-J ^L l l n 1 l nylj ill I lx_Lui4 ^_asJI lllL^al (jS_i ^aJ 

4 4 - n k ,iUjj 4 jLlJj 4 4—lLjjj 4 Jj^3 — OJi^Jlj 4-jJI CjUIjJI jpa 4 j.ja~) .a (jjal! JjJa ^Jc. (jl 

41 i"a i x<o! 4 LujjJ 4Ijal jL llut jlfll LaJlc-j 4 juJjtJj .4 Ia^Ia CllLajl^aJI oj_A jLfl 4 lijlia jL£ 4_jl Lajj . (JjlJj 


^3 Lilj 4liJaJjj JjxaV I jJJL 4^^kj iliiAJj ‘CjX3^ Lag-ui j Lwjj 9 4j ili^a,<iLlalj o^laIt,J 


j j ^ 4 “\ till I lJ l> J f j 1 j J^ I ■ 1 ^ ! ) ^ ^ ^ 

Organization of the Tewa -! Parson. 


Ij nil iJC. j_k]l ojjL-Jj ( 


A- The Tewa World-1 Alfonso Ortiz j Social 
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.4j^ <jjj Jjlli-alj JaSlaJi 4 ^a&) 4 4 i* t h J] jlc>j 

u ^_3 {jjjljll ^£aj LaAJ_aJ 4 <jjJc-Lui-a UJ rt J r -j (jjicj Jjj-ail ^acj tLiLu 4 k«--nj 

~ ■ ■■ jj ^jJajV1 L-fll tl l„V cl)- -0 ^Ijjt 4 > m 4.*) Jjj&j .^LljjlJI ( ^_3 ^ g .a^~SJ 

^aJj . (Jla-jJ! 4 Jjj]1 U-9 ^ 4 (JgjJ)Vlj (_£3JI <JjjV 1 4_abjj ^^Jc. (j^aj^] 4 L^J 4_laj^a. 

^JJ IjjLiJa ^ ^ ni J_xj ^_lc. (j-* 4 4_ii] ^ dljl£ (j-ajV^ (jV Jj-k-a3-al! ^jl ^ aII ^JJ ^Li-aj 

^jjL 4 (J LajJa ii L i ^ujj L- ^ jjSj .Jajlj^JI j-Sj Uslji^JI ^lc> Ijj |j£Aj ..^jlijJa]! (J 1^11 ^mj! AjIc- L&Uajj 4jjj^Ii 

j (jl^a^Vlj (jl^fl-i-aVi (jlj^Vi 4 ^jj 3 ,4£.LkJl 4-Jjl^C- oI^jV jLkJa* sL^j! ^-3 L-fll u&lui ^I 

44^113 «i*jj »Uu-ai a_i1 c- 4_j jaLoj (_g3JI ©I^jVI ^ cJ^ -^aLJuj (jL-^uYlj 4 4-j^i^Ji 

(jjlILj U-Lt^a jjjj^Vl JLujJ ^ 4 Ijl£Aj .(JLujI ► ^ km'^nnVl ^La! ^_jj ^J 

. J_A^ V>Aj I;j f\ \ a^t 1 4 _j3jj 3JI ^LduJi ^3 IjaLoi 3 4 f-1 > ^alt 4_alla <—fl\ *j£ 1 >nV C lajjJl ^JJ J^-J JjjjjSM 

,^jS (jjjjij IjaU^j 4Aij^JI ,jj£]l Ij^jJ CiauJI jJaj 4(jljWt jjaIaII 4 j^Vi Sj^Vi 4 jjjaSiluilj 
4 ^j^3j . Tni j *k 4 .^11 *3a ^Jj 4 ( ^g_i£joJj (_£^1*JI ^ilx!ll !jj&1 ^3j 4(_)jAj3i ^jlS 

4 aq a\\ i j£j ^Jj .(jLtaJI (jjj (jJla;Yl lj A^aj (j^a 4 >nVi j«la3lj ^ uiAjI q\ Vjl 

^JLatjl ^JJ (jjJj-au j_^jL£ 4 4 JjIa_x» J£ Ajuj tSj jajII (jgj-2 jLoau. .iV SjjL& CS^jL^a .aIq m 

g- U-.^J|j (—iLi-aJ! Ioj_a (_]^ (jiikJ (j-a SJjJa. i— fll \ t^il dlilS 44 _ijIj]I 4 \a^ \\ ^_2 pJ&Lui^allj .^Jflxu3i 

4 jjJa]l CjUu^JIj 4 ^-^-1 g'ij-xll Jj_ua]l 4_c.Laa h j 4^J-I^j g-'l—lul ^jjj'l_ilj o^_uia]! jjSjJjJ L_uj^£]!j 

^ ■ '-^il (jl Jju djj^ /il ^>^-V ^jj 1-*H...'.a Ij-fcfi^ai 4 4jl^j]l ^ij .^ixua Jc* 4ja3^ ^11 

Ij^wd 4Jj[^ ^Jj jA 4 ^^ ljL*-«aj LaJ^Cj . c-LlJojI ^a^icjj 4 ^acj La&JjiJ 4jjjQC.La^. ^JJ 

^_a 4(J_aj U^jU^i {J)A- jouLcj£j 4(JJj1j^j£j 4 (JjJ_«jIj1j 4 (JjJJJ-JJ 4 C1j1jLJ 2 . cJ-jljS Mtfljl 

4—«_wJl (J_i-«aljj , (jjJaJ! (j-a g-Ln] (jjJ^-VI 4_a^jjj * (jjJj^al^Jlj cl^Vi ji^. (j-a 

4_^aJlflj 4_jtr_uJl (J_i««alj ^3 4Jj|^ jJj Jj-^ 3 1 . U ^^ 4_>iJlflj 

C 5 ^ Qjj-^j ^ 41 ^ la ijfcl <—a3 j3 ^joic- 4 ^^ 

(j£jJl 4 _dIaJI (Jj 3 4_uila 4 f nam 4 4 jj 3 gliij g-JuU g^lal]! jl^A.1 JC-Ij 3 44_i]LajoJ\ jSjxuS^jJJ 

(jLjJj ^^gJJ Ijifliljl 4 4_J^i]l L5 -l& ^4A jl 4CliJj£ jAjl J-XJ LajS (jllJUjVi fil^-uj 

udL L^j3 Laj 4 Ij-ilJl (_^j_3 g. LujjV 4ja_uulxji ^ 14jjV I 4 j-Uii ^-2^- 4 ^ 5 -^ 4_ijJaA diLk.iU^j 

1j_ij (j]-3 4 nlj^j-j liSjjj . 4^1j) a. iii ij 4j^LS 1)') t itj 4^jlj^ ^jLuij 4 ^jjjjjflJji ( > j- 1 - J J _5 4 _54^_?^^_5 44^aj t^j_ill oJ^aL^aJi 
(jjjJajl (j_^2 S^_jjjLxa 4 (jla-aJ^lLa ^j\Vn^ a La&j 4 (^jI£jLujJj ^_3 L-ajJ IjjLS (jLuj 

^j_-a ^ jtt kTi ^jj j)—rj^3^jl (_jL-uj ^gJLa-ijj Sj-ilj-a ^jj^k.*kU».j ^jjjJl 4 1 ^\^LuL-uj |j_ij (Jij^Jj .(^jjjj-aV^ ^-JJ 

!^jJaj-a 4djjj]^ L>^ t^xujJ Qjjn»J (jl?^ (j^ 44 (^jjjjjil ^jSLoi-a 

diljJj j^k.aa \ .ag La (J^ij 44 '^j . 4_i*_kij g-lH uJ l <-air.k.Ti /jjj ^ k nq il 4jjUwJi <ajjJ lj_u 4 ^jj]! j 

(jj JLL 4(jVl 4 ^-^J ^ ^j k ^1 ^aatjj 4 4 1-^11 CjljLjJt 4 4ilLiAj . 4 ]jq j, a a 4jx«jiL 
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(J ia m.vibl 4 _*j jVi (JLxaJI .^-3 ^jLuLuu A-jisY^ CjLaI^jV^ U jjjSlml (jjJ-111 (jjxiljJlli 

(JJA ) 4-J^C. JUujj (jlua 4*®3 Ajauij (j-axull £-®^ Ujb>^ auUj JLajoJI 

bLcJC.! 4£J1J Uj-dj i^LjJjLuj A_a 3^ Sla^l uA\ J-La. blJ 4Ujua«.j i|J jaIA JU^k. ( ^g3 L®jft j>» A_x*3^ ^cjluil Auinau 
4^^iluUj)jj A_a 3^ i<-nll jjLouVi cJua. ill A_a 3^ gl fljj JI _JJ)^ >*bl bj tA^Ud l»I 1 ^glc. 

A-udLbl l^uL-uU® A_jj 3 JS3 4*A_xjjVi {J1 A_ilal® (j-®_daj . (j^jJ-uiJj£ jJ ^dLua AJ-uilui ^g-S U®aYi£j 

A^y*a\ -UuJ tdjU.iU.bl A qW (jAdaj i^eL^ul ^_3 (jjJbl jj^ dilufla. ^jljull Lojjc- CjJj£j) 

Ajj_jla ajuaJ (jjjluii (jl£ ti^lc- djl^Uu ^J] l^d® J£ Jj*®j £JjIjj ^ (jljg«4~4.t l n.^a^ 

.jJlbl j£jx® 

jjouj3Jj1i (jUjj I^ua kin ^1 djUuib! ^gJcJ <^3 4A_*Jl£jbl (j!;dajl (j^j *^bi jjjujj LoJu& 

4A_sIai CjLuU4 ^.aS lc> /k j )•*! A (jjj? d>J UII& (jJJjojUVI Ulb * LuUJ ^J\ [£ J^uj A_XjoiJ Y 4 liU^-® 

t_j^ ^Ijx^al^uu ijj-ixj IjjlS ?UL^ iJiVi ^gJc- 6 ^bb! (jS-dj c -U^ 1 «(jbjj3l Jilla ^ I^jUju] Yd> 

^jj)‘i i .-vs ij jjjld . ^ajA ill ^gjj jjlS-® | ^g3 Jill t>ldab A^aUoiII Ajj^s i ^jj^I i a JJ i JjJjuj i^guJI 

^J> ^j_bl L_L3 j |jj ?^]Lx3l ^gjj {jj.1 auU 4 ^g-Ict JUlaxi ^gj] ;jj)T nj ia_a3 jt (j-® 

Sla^l SUat3 jJ_jj ^g-^] J-!Uj UdL«) 4 _Jja. J^L=fcj U', i ^iVn ( ^g_j]i A m.^bl A_*jjV1 J t >>I 1 i^!jJ 

jjjJ_kj U) * A jjL® . Qn mil CjUlc (Ju3 A jlr- dijlS Ua (J-®tuj (j_x» A_jli t^A_a!!iUiC. 

Cj_bi IaIjj aJAau® t^UjaJJj ^Uj-uj Loj_ujj \ ^ulc. ^jjdu^JJj A ^jIAqU A-il'J 1 ^jjjlu3j . S\\ i ^nllj djUjjJ^Jl 

u_Lj£ — ^ glLib! ^JlxM (j^® ^j_^Jl A . r-i5 Qjj^.Yn dj^Sj£Ji (jjxulau Au^£]Ij .Auda^JI 3j^ 

U >,.ij Aut^_iull A_C.Us 4 ^_jjV 1 djl ^ W \j 4 ^jl ^ a ^^-3 <—j|^2a_iJaV \ ^cJa_ui3! 

^g_daj2 ^_gU& A_t.ii,llft ^>aj3j ijlu^uVl (j-® l ^ulc. 4_la3\^bl A _a^ ® ^gjj Ij_1£j!j t ^ Kll 

^c-LiUl ^gJj 3 (jl 4(j|jJ_xllj dj Luub l (j-® dj-a-L® ^C-j (3j ^>bl 4^j_b] (j-^J »^JUbi 

.(^jUubl ^a^-dajl didj lb ^l-lbi 

^gi 4^)£dj — ^bUbl ^a-jjb ]jul ^g^ud V aJjU^® ^^3 IaJ^-uj L® S^jSJ <£^_ib! — (j;jl£jluU L-JJUjj s\ i ^1^1 (jJ 

Sjjl ^ a A_uUx® ^g ^3 di3j ^3 (Jjj)~i i .-i^ ij i ii (^jjjlb! I&Jj-uj dlL (i g-ujU«V I d 

^gj^ba^vlsV l ^bl-bl ^g_a^ ^blx. ^g-3 SJj^l^® U^jj 3^ L5“^ ( i jujl_^ ^jj 4 **ua i u A n s ,a 

dlbji ^ b^fc ) Lc£ 4^bLbl djlj^j ^g_3 <i®l£jl l^u^U dlAJ A_^JVl^ — AjjJajll djUdaUpl] 

djlu£® ^gJc. djljVjjJl 0^1^ ^g-lc- (jj_bbl (3iij (joA. ^g^j .AuS^iJl C5“^J^ Ijc-JuS cl^bil 

L*-® \ ^ ®i ^g_bi 4A_3^L®b! l^lcj-idb SJJ_xub! djU.LuJj (Jj^j (Jj^ 1 j_jC- djL®j_uoa> ^aJjdl] 4A_3^!!U®£. 

i^i Ijj 4A_laab L>a 3^ *^jbi (Jl- 6 -^ IaJ AJjIa-® 4^gJcJj djlslUj 

.^ajV/j 4 " rd Ujj^^fcbi A aW^\ Ja3jjjuj 

^jbaflb ^baj 4^u U*-al^. djUali-dajl qP> jjju^jj t^lujyb! (jtiiljS bjullt (jl£ 
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La 4JtL 4_±Jjij! jj kJjfljj ^a^jljL^-A ^3 l^£&j ,li3\& 4^j Ua\\ ^a^-plLc. <j-saLLk 

^aJ ^gJjfhlj .Xila (J^k a i 4_jl £_A 4^jljl Jj^j-c ^JjI ^ c> 4 (j^ld-c cJ^ oj-A^ajj 4jj3jxi ljjl£ 

^g_ijl olijU a11 4 (Jj ■ idixull djl ^ ^>11 ia i ^jLiuiLoalj IjjJj ^-jUi tA^Uaj a \ ^jaIAa Jj3j*j 

tjjjiAjoJj 4_j_su 4 ~* ’i 4 4_jiJij .J-^ailj (_ g ; jV I jjlih Jajjjj jl£ 4 JjIaII L1i£aj iLija 4 (Jl<ft-ui3li . j l^q") 

(jajl ^_Aj tpjj-A^Jl A g ]\ j_A ^jj^LI p jj^JI jL£ dJ-AA 4C-Jj Wllj „4_jlJl tilLc jJfcj 4 jj3 > s-\\ jl£ 

. ■^jjjjl jl^bjj pi A ,$ -y\\ jA 4 (_yuwjl 4n~y jA * (jjjdJlj 

4-JAjjil jjil] U^ll JjA (_^L»i (k _^duu jl£j .4-ual^J! 4 L§jj1^aj 4lftUtilj 4lAjjUa \ ■ jajl 4^^, (J^j 

(jjLill a jL^3 , jjLujc- cilLiA <d±jl£ (jjAJflli jdlA jA-daj , jjija] £jjj ^ Qj » ^ £jJ JjjjLa]! j_A jL&j 

J >^11 Pj-LolT- ^gJ! jj aVij jjj<lj t^lll (Jjlill jL£ jJA. ^^-3 4j)JjJft3! DjJ-iOlC- j-A 4 J-juJj3Jj 1 jLu ^g_a 4 (jjJjJjgJi 

* (JAAjuJI J 1 j**Sl\ 

j-jjljjJl j_jcj 4LjJj-p& AjjldJi A jqj n-41 4_jjlii]l (j-sa_aj Lia 3 ilLs .<jUi j_A IjUAau jjfit jL£ 1 >>>j! ^LLailij 

A. jLLj j-A ( ai_j_u ,^_A 4 jbjVi (j-lc. ^ xa^jt L^J d±jj ( jlll (JjJaJI jli 4 CjLuUa]Ij (Jl >•> W Sj£]jlcJI 

^Aj 4 4_flL^I ^Lxial! 4 -',» h*Ti (_lixuV^ ^g_3 p 1 . (jj^JI ^g_3 ijj (_]^J jLS-ct ,*1 j. W )] ^-. w w djljjjjgi^a 

4 .ix ui pi^ (j-^ A jli i kifaoll • (jjJ-U A jW jjj-'-uVi ^ W (jj * lJa^31 p LuJij 

A (. J 

4 9Irk Ai Ijj »Ajj"k tnil 4 _xjjV 1 (J1 IjQ i : ‘ XI (jjjjl jj - n.Vo-rtH ^jjj_iU jjjjjjjJt jjJxaxJI ^lA j iUjjJaJ! 

ud^jlj 4—iUJI 4^ Hr ,h~Ti (jJ_) plli t,j£ jjJ.AT.jj 4_ajUajJ ^ AJ^a!1 ^Lj 3 ]al Ajjj^j-kJall ‘Aj_ml_i,.,-Jl jljjV 1 

(^JjljJl pVjA jl^j , \cj 1 j^lA Ij t , mi ^ q L ^-TjJ IjjjC- (jjjJI 4^-AJ^Jl (J jjJlmu ]! lift ^3 \ jWll jjJj^j jjjJi 

^ CaCiqUG <A mi^ ^jil-uoVl ^-ujVIj JIJ) i i^i 11 ^_3 t—bjjjtAll^ jftLS ^AJj-flJ j^-1^1 4 jjC-j 1 x^ApJI 

4_C.lAakJ 4 Jj 4 _C-Ia^. ^JJ jj A~Vlj jjjJi LS^" (jj 4 jjJjlJjlj jjj^j > <-n]l pL^Cjllj 

lj_MJ ^ Y\ jjillL (j^j-11 4lj|jJj£]lj Lmjj£] 1 (jji jjJLj^_A]l (JjL&LokJ 4 jlj I^llij ^^Lxll 4_C-lAakJ 4 jjjjl ^ a\\ 

^J1 ^ A\U pLoii]! j-A 4_l3 4lul£ 4ljLLxtj »4_usal^. <Jj ^JJOLA ^3 A jAjA^k ) jjjjLadj jl 4 Jj1^j£]1 ^^.3 

4jjJjl£jj]l ^ A> ) < aJ^J (^5^1 4dljji 4 _C-Ia^. ^(J-aLaJl j^ AjlaJU (j^j jl^J 4 JJJ^j)1j 4-luLjJI 4JjLc-Ia^. 

^j_*-cajj La 4_c-Iaa. ^^3 IjJjja ^j jt 4_flLaJl ^Ixlall 4 .\* >« jA (j-sa^Ju! 1 ^j 3 jS-AJ jl£ SJjJc. ( a>L 4 JII 1 A 

,13 jl .4_jJajA j_A cJ-jl^-A 4 -' JljaJ 4 _c.La^ (jJaJj_A (_]-a]a diJjjj j ^ Aj jL^3 . l&j’i > si a \ . s-\\ ni 


,4_3j*_a]| 4_j 1 A^kl ^LuJaiVl 4^-Jj-wiil L^jVjj*-o La 4_c.Ia^. La (j.^vs Jb 

jj* lAlj|j-uji Ol^-LcaJl ^_aaj * L^j L j^i~*kj-A 4jjLajLtA (JT^LIaI j-a (^jjAJtJl t—ijaJlj (JjjJaajl plaJaj ^JL jl^3 
jl£ jjjJi p LoiSij jj LojJ lljSj . jl^ ■ njnijill (_jtJ.k.njjaJl jA 4j 1 ^ j a~^ ) jiJl A ■. \A\ (j-aj^Jlj \ > ^it j 1 j t ^~it j 

. ^aJjajJ jjjlojj LajSl ^3 CJj-a] 1 ^gJTj 


j l i ^1 J^C. f (J-^J J J (j- 0 'I l ^ j 1—j ill c-l j^k.^1 - 
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La SluJi Jj-a. ^a.jJjjj \Jjj V1 ^aUluj Ia£ tA>g jl jjub-a jl tjjja^All 

JjAgJI Sjlat-uJ 1.1a. (ji-Ag-A .4 a A > s-\ jjjuil (jjSllAJ ^gjl (jlaJ lP 4 J^JI^Lj AjjJaA ^Ic. ^cjjLUI (ji9 

jl 4^jja.l 4_l3j 4_Ialjaflj (jj.hOJ I^L£ .4 _j 9 ^g-m3ljj (jl V j)_A (_£Ja (jj ^ 1 aj IjjLS ^gjl 

^ h» a Ja mj ^2j » bixJl (jA jjjflI tja] 1 *Uaa.lj 4 _jjjC- j)A ^jjjA xhJ jl 4 (jj-li-aflj La (ju^C. (j_j_jlJ 

pLuijj (jj£_uiAJj . (jjJ_jaUA3lj (jXi-aSjh (jjjJijj ^Aj 4 4 _aIxJI 4a.LuJI (j-ajl (jjj'^lj Ijjl^ 4 4 uiV^aU (^jAj’ql-ill 

IjjIS ,4jjaaj dibl&j ((j_j£L ( *gjL> (jj^Uajj j) jjjiSLj »lj&b dilpLajU (jj^J^Jj (JJ^aLaaII jjAJ j)A 
^aJI CIjIJjjj-miaII jpa (j^i»J jjjaJ^jj 4(JaIj]! Uhl&J (jl 4_JAJ ^aI! ljA*aj*J J (^J *JLaj 

► 4_^W! £_A f ag_AjlC- ^aC-Ljj ^^Ic- 4Jaa\^ aII JjigJi (j£ L^IaLoUJ 

^IjjVI ^ILC" ^2 ^Jl h-IaII 4_l»-ujlj 4 IjjJal! 4_l».ulJ 4<—iiLaJ! ^L*Ja]l 4 - \x tjj L5 jl^I (Ja£ju! 

.bj_3LjA Jju (jjjJI <-_al_aJI ^LxlaJI 4 -\* til 4(jj2jAA]! ^aJbjI-la. ^ clut? (j_jaijj AaIxII (jl£j CrLi 

4 4 

JajjjA ^ji t< -n aII 4_a*_uiI! (jLSj .4_u)JlLcJi 4 _xajVI Jl 1>11 4 _a2 Ij-ujIc- (jjbJI ^j!jj]Ij (j_p rn/jj IjjJa]! (jL£j 

jl £-aj .UjI LlujLla (j£j ^j (_£jJi <—iiLaJI ^L*Ja]l 4,nt ni :Sjjl jpa (jAlill (jl <4 aj CisIaj ^IjjVU 

dilj iJl (_]LL^ Cy* L2a_jjAj bj* ■ 4pLo-uJ! ^)Sbui i ^ i/>» j jjLs 4 (_j-ajV^ ^-Ic' 1«1 j1 (^laj &AA 

jjJj cIlaojI l^J£-7tjjJlj jU3!j 4diUSj£]lj 4^j-a-i]lj 4j-ak3!j 4 (jua iiM (jj . Jixull ^JL*J1 ^j (P^ 1 ^ L** 

jl ijt^ilS] ^jljjj]! ^Jxuflll 44 jaJjiJI djljjlill jl 4 i^u^jV 1 (j*^ La£ 4 Jjabjll ^aabVI IjA 

jl 4 ^ ‘ill CLlU jl 4 4—iUJl ^LxJail Ajjjj 411.1 l^I^I 4 JAa 'll! 4 ** n A L n 

,4ja»ujJ (jjj c1j!jLa-uJ 1 ^ A (j^J /ULa.1 4 ^ iKIl jjj Jaia j! 4^1^! (Jj^i jl 4 4«liAjl jl 

>^gli mJI ^JLxIIj ,^-3 4 l i k,ti) ^kj "ill OLiujl] LaLojaI ^ 4 La£ tljilJl ^.>^-3 

jjAJ 4 4J^ja.jJ 4^A^ij 4 4ljLuLajVI 4LljiaLj VLajA 4 (JAA.Jill 14_iAA 1 ^>1^! LilS JAkkllj (JAAjaJI (j^J 

(jA iJaJ dll k^i^jjij »(jj *■ 4 (jjJ ua^J (jj-^j^ LS^ 4 (j^L-ill (jVj-SJ LaA^)1^j ,4j^_jJi i-liLjj^Ji 

.Cjlc-lLVi 4JaaLa_Ali 

(Jj . «-nViN jjA ^jl.-.iAJ jjA ^JLaiJl Ijqn^i (jU (jjj ^LauJI j)A (jl j)A 

jj'W 1 jLa (_£jj_UJ (jj-^ ^SljJjJj JjjVi j»La LaJOati .SJ-^aa]! CjLjV^Ij Lijlj_ujl (j_A jaLuij 4_jjLu V 

^_lc. (JJbaj jl (j-^l 1 .pLa_ujVLj '’4_aljij SjjAjA 1 ' (j^ajl (j-& 4 _ljS 4 ^ ^ ) * ^L& (_£>^1 <—fll ^UiL 

^J I jaII ^ja£V LamiI cjacl 4_laJja. L$\) 4 (jJ^*^lj 4(J'vLi3j 44aLajaJ 1 (jA IjjAUa SjJAJA ^yp. 4a!j1jjaI 

^jJLi£31 jjJJ 4_Ja_kjAA 4 u^11aA |j_jjjIc- (jj«lll (^jjjIaII (_>«JJJ ^LlUjaU (jl^A (^1 ^2 4Uma Jrf' 4aLaj1*a — 4jjU]1 

^2j .(_£_ja.l Sj^!3 IgA 4“m a! 4 4jjali Jjtj La (jVl 41 vfi a! 42jjca 4_ili .(J^toJ! j)A 

.J^aJI t—flVU 4*Laii-a 4 aajaa ^ ja. jjA ^jjjiajj (jjoaj^lA ^gVii 4 ^^aj j (J£ (Jja-joul 4 JjIaa 

(jJajVl c^^lj 4 (JaVI cJa^ 4_uua r_j-uijjajjl (jLjui ^_a j!j_a]1 u^Uj (j_A j_=k_i 44 TiaVI jj_A 4 iq^fc i jlg_t.Llt.»VUj 

(Jaj (jL^A 4^1 » Jnll jX-JajJ (jl£ 4_UA '— Lg£J' jb 4^)LJ1 Jj^a.1 Sj3U 4^);US]i (^^Ij^l 4 JA^Vl g-1 > rijjll 


1 jj- the delight Maker. 


143 



(jdJI jjd*]! 4 dlj foy II CiJaSuIl 4 - \ J^ JjJI ‘ jJJJ-Lt-ll ^ irty* 4g-jj a^> 11 ajl ■> ^ IL jjVi-all <jdljJI 4 (jjjV i a Lai I 
jl \ t .-nil C-ifcjjj 4,^C.liVI (juJjL 4" n-k 4 jl a-tll (_)j 3 cHjJAi ‘A.uUall 4 A Lij mill 4_jlaljjll ^3 jjLkJI jj£II j-aii 

4^pjl_A^^) JaA i *i 4 & t JA ^a-ui jL£-a u-x_i 3j_miLl4j . dal JlU^JI ^Jt-jLJ ^_ujjj Ijjq]I dulSj . jjdLui-all ^-X/Lll 

.^jijLd^ll laA* <i JJ^JlI) Jj^LIL sj-all .Ijhjm 

LkJjj j!& 1 ^-i.n.Va.Il JalLuIl j^j la3j-a aLuJVl 1 Cj^a£& (Ij!jjj£IIj Luj^ll jj^g-all 

V t-is-Mi <^V 1 4-L.IaiLI <jjjxJI ^Ajl&l j-aj3 jjljL^a jl£*wjxajill jl£j * jgJJjjjVl <—ifl3j-a j*a 

jjt <rtll jjlaJ! jl 4(Laajj]l La Lxw CjI aKII ddiu Laj) <Ljj£J| < jj JjAi JLa aLa-ujl (JpLLL JLj 

jJJjA j_X (J_SlJ <Jj 1 jl£ 4_jl jljjc-lj jj^jjLs j£Lj 4 ( ^3j .(J all <Laj£ ^JJ jl 4 UlL^JI UIL^aJJ 

4_a3 (jSjju (JvLaxII jl <JLL jL£j .4 n jpl—axll <Lj £ 1^ ^jJ! j II 4-a_ujl ^ >^ij 

.0~ .».^ .. 0 J Jl ^ .. ,» .. .. o 

. J_UiJj3Jjl ( i^LLI I I i t ^ 4_L£ ^ ^ 4 & Lj-Uill I 

i—o Wu j <*_uj!j djlj Li^t £jjt_) cs -^ lA :j J j^AJ tjjiji^II djdxull jk^jll IjA jl j-a aLVI l-^Lajj 

»e.|j*J! ^Lai lI^I CJ^ ^(j J jjSlxJI {JliiaVl 

^gjj) l ^x°i /_gj jlS j! ^a^^jjjijlj Ij^ji_^ jl^ I j] LaC. ^JpLujjj 4 jj">^ jLk ^ij-a3l LaJjc. 

J_^3 ,^_uifljl jx. 4_j3jpU (^JI-^jjVI j-A a-^g-ku 4 l^j La-Mi l jx ^Ijj cJ-^ ^-11 ^jJ- uu 

abl jl 4 > aSajjj 4^al^ ^3 Llkujl ^x-al jljA jLw j-a (^jljJJ jAj 4 jkjjl jxajjill 

4 jj"f% \ jLa CjLajia^a Cj^L^ , jj" 1- > jLh CjJjjj i ^j]l *LwiV! (j-aau La^J j£j LaJX jj^^Lka l^j^ijl 

La^JJjfl (Jj-^ tilLiAj Lift *Ia_jujVL 4\ i*ij£' 4_fl]1 LagjkJ di_j\£ Lajj 4l^>L£ LjLuj j_* jljLuj j_xi 4 ^^-3 

jl jl 4 J*lx La^ 4 ljj_3 4a;j\ > aII jlj^ jLuJ LJj^ •> >all Lj L^jj^ Lad Xj .4—t-^a'lkJI 

4 ii£a ^ jil LaSj .Cjl^V^d]! ^“urtniqi jc C-aSjlijaj <,c£lIL LJ^Lk-j 4 jjlajjlA 

.^Likd]! JSl ttwalL jlaJJ LuS jxcaSLaj jjJaiaxa IjxJI jl^ .SjjjS du\£ ^^jII CjLija t^-nll" * jlalualj 

44ilid Sj^Lc- ”.4_l£-aV I <iLaj-ul ^i3jjt-a ^ Ka aj ^Ljal^. j-ajj£]l ^aAjlSal Jj *-aaJI Lx . s~i j\£ La£ 
Ija a> Ijx2l jl J*^ (jl jL 4<£jjj-a jjc j_^J jl jS-aJ (Jx-alioJI jl j-aj 

4_uAdJI A iS^aVlj j-a ^jLall ^ILaJI ')LS Ij-ajoaj jj*^l 4 jj^k.Lka]l ^AJl)L S^jjLaj ^JjLajla-a 

,^jj| ^jl( \^ mflj A^JVI 4<^JVL (Jj CjLiJalj^lj iaijj ^3 ^^1]! <j]LkJ! 

La-jJalj (jJJji j^J .‘^JaLic-lj ^LjJp UjlixL LjjC. (—afljj-uu jl j£.aj IjjjJI J_x jlkll A *-a3 (Jxi-aliij jl 
Ld^j ^1 CjlilfljJI Lijlk jLj_jj3I Ujx-Ji ^3al')! C_Li£ jj .a3al (JjJaal jA Laj Ij-aL jjoj'VI jl Luld 

4 —\ ijjjjV I 4jjl_al 4 jlfL x,LLI ^A IjjJI jLlx ^ 3c. jj-uUXJ jjjjl j^j^VI (J^^LVIj j^Lj3l jl j*_-a2 .^kjJI 

jjjA j_* 4_allk-a]l S) n^l) 4djlxLa^JI jl jA djLuJI jLdxVI jLa 4 joLwJI CSCxa J_j 3 IdJS j-^ Ijj^Ia jJdJI 

A kiijallj 4^-ijxJI jSxaS^ajjj ^ 4 j£LL ^dlj ^ (jgJjlaLVI 4l:ljjjJa|ja^l j^ 4^J^klj jl <LjIaJ 4 4ljjd^j| jLjjJI 


104 T"V - jl ft. qa 111 |4V ; " Cjjl£ L^%^.l j Cjb Fl _ 

tr 1 »W- u^ 1 1 > Jjf>- jf (jS^Prehistoiy: Eastern anasazi -i Linda S. Cordell ^ jll ‘Handbook 

of North American Indians, Vol. 9 »jl>=- c.'^l Alfonso Ortiz . 
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. 4_JJjj*]l ^3 k AvS l\ 

JjU 4 ^ V * * i ^ ^j3_uj 4 xuJ (JjJil La£ 4 (JLa-kjji ^_3 La ^jLSa <j_A Ij-Jdii (jl ^Lx3 ,*1 ‘j~‘i r j 

A 11.-iljpAll 4_I*^1 udL ^-ijL>^ ^ Lajj .A >PaIc. (Jljjj ^ C-jLxuV j£La r 1 -'"*'**-H 4_..,'_iaj1 

^JjLa]| (_£.!*] \ g a!£jj ^a]| 4lj_p£]jj j_j-nll 4_iJ (jj_j Cjl^_jLLa]la .SjjL> k aVI ^_3 CiLkAaj 4-Jj W 11 aLajL 

(Jafl3 .aIxj i (jjflJjJI <jA <jj*A plij <jc. ^jj IjjuII diLl£* <j£]j <ja s.j^jaJ 44-iJjiJi 

<^1^1 LyJaj j-^a. <j-* l£j* ^-*3 (^LajV! ^la 4^j)^ jjjj 4aaj jIjIa! ^Jc- ^js ^ 

(jl^J^J 4_iilj| 4-Aj\£^Jl 4_ulp31 Ijija, uu $ jjj^Lj 4 fkJaA ^ CjLaIaII ^aaS ^J&j dm]j£ jabjl (Jj* A laxiul^Jj 

(JAjLj <jl£_U) (jl£ (Jjj-JA cJLg-A ^Jli » Jjtffi djlxl <C-JA^A (JA ijjjil (jj dlLtUI *IaI& (Jj3j 

(JIa-uj) LjJuLa 4 (jIaJjjjla jjLiuj^ (jLiJjS Ljaj t^lLiA (jl£j <■ -ij-ft t« 4 _jjj3 A Qj) aISjj (jajj^aSjj 

(jjUl 4ljjJa]l (jjl 4 4_j)lj A ~> j 11 (jj aISIaIIj . IjJjII (jl a!£jlJ 4|S^_jaUa <-Jj_I^.) LjLaIj |S^jaLa liljjS jaII 

(L5 _j]| 4<jAjiLiJ iS)-uS]l IjjJa]! 4_Jj3 LjIL ^jJJ ^a-jJajl 4 ^IVl t ii <-JJ-C- L-ljAAk. 4 (JMAj •> 4_Jj3 ^g-3 (jj-Juau 

.^ja& £_iaUI L ^3 djj*Aj 4 (_jLjaV|j (^jAjLa^Sil a diSl&l 

(jjAA-jJ^j jJjj^\ a a^ a C±il£3 AJtljl CjLa^J j 4_jj_laJI ^g-3 jLiijJI 4 _jj3^_ja j£ Ciil£ jJ 

< A_xJ ^ISjiJ zj_A C^lLi& jl£ 4 I l Uajj 4^A3^k»i^ 4a^L^aj^I ^ _^^_ia^ ^ ^ i[_ 

^ ^—LLS ^j'l*aj 4 )J Ajj JJjLaj 4 ^JJja^S (_^j3 ^3 ^JMAXJJ . ^jaJjaS ^“lu.ii 4 A 

;jl a!£jj <jUj^ 1 i>ij! lilLiA 4ij^c- jaJ ^iLiAA ^Jlj »Laj£1j 4ljj^^!j tljjj 4 UI IojLa Jl \j i^Li-Aj 

, Lamu \ A|£ kJaauj Ljaji ^jUajjjiJ V tj 4 (JaJja£I! Ajt J j! jj\j}\ 4jJj ^jliajljju V 4^j^Ji 4*3j 4*J 4(jiji3 

>4 allk a CjliLu Sj^. yLiic.lj j-Lj^J! ^ILu *^aJ! (jl (_$jJla31 4 1aj*j 4*13! ^jaLaI ^Jc- 

(jLaISjj (jLjc.Ia* l 5-^) (j-A ^>31 jj-i&j (j-A Ij-ltoJ 4jlaJ! (jJ 4 _jj1j 4 <jiUj 

Jula*J! jj_A LiiSjj (jjjJaLuijj j_Llj_^j 31 (jU <j_iAali3i ^pc- (JLuojVI ^^-3 4_jjjt_iA3 <j1Jaj .13 (jAjpSJi 

(Jj^ 4_kAal*jl 1 ^jjLI£*j 4 4aa^Aa 3I (J1 }•> 11 j j^A 4_kAal*J! I^jlajIjj 4_£^ .diiV d* ^J! ^uLaoa 

^La-il j£ ^g-3 (JaIaB 4 J_i2k A\ is*i -jl a l>» lj 4 _ja1jj J^Laj (JLpA ‘^34 aJI 

^AjjJ_iAaj ^_as] 3 4_*Aa3j ^jj t <-*»^)-j 4. "lJ* ^-a^a a > ,^jajaI*J 1 4_*Ai3j UJ) 1 «.Ljt 

i(jM-s ^i^“i ‘L&jS 44_a ; iaaJI 4_jjlaJ! 4_jJl*Vjj ^LkJajJI ^uLjjjl ^jjJpja 4J_j-iAVL 4 _jjAJa] 3 4_jjlaJI 

(_^Jj^ja3 L^Lj Jj ^g_3 jJjLa J > <-~»r- ^jJa*J 4 5i|pc*3l ^Ij^aaII (jfl Iijl k.uflJ djLiSl^ 

/jjjAJiA]! Lijafc^-A L^J 4^_JjiJI L-lj WII ^^_3 (jl^A ^^_3 oLAj LS^ - ' C^i LllLj ^. aul j 

. Ig-maj SLaJL 4_Lal*j r’ i 4 aJ*j ^*a]| ^Uaj]I Jl*L VI ^jl a > >>I 

jjj-J !_jjj]l ^-uiLj ^-^3 .4 _i3L_ja 4pjjLj_^j 4 _jLjJ ^ja t^ILlA P^-a 'iLs idjl^jLauIl ^ja is^ 

pjpeJIj j jl (JVa-iaJI <jj (Jj-3J LfcJ^ ls^J r (jjj (^jaJJ-^31 ^ a n^j 4 (JJj!1^aj 

^-Jjl Jju ^ifl-A ^ILc- ^>C* ClU ajj jj;!^ cs-^J >C1 jIjaaaj 31 ej-ft (jjAA^AJ (jLs 4 jL^J\ 
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t j.*1 ju dslftjl dnll (j-^j nirt jjl ^j-A ^gla kki ^aJLc. ,j_& j-LjjjJI l_!j» jjj Cj. 1 4dsVjl ^ a 

.JaLcui jlaJV Sj-ciuixJI 1 ^ ja La-j t 1 

^jC- Ij^_) jjjIjJ ^£aj j <_£jd iJ^ .bijljJa 44_Jj ~*>^a A_id ^jjJ A_alsj 

4 _jljj] CjLa^Ic. 1 g 4 > s-\yi Cjjjflj *a jjjU dA^jlunll {JjIjj (J^j^-aII U^J • ViIa^ (Jjjjk^jU ^cjjlaA 

(^j-a *1^. 4-jLuu3i <jJXa < — fljju (Ja^l . .ij (j-^j »A. a3ja a (JgjJaj LA^Ij^l Cjjj 3aj ^li]l 4 ^aIjJi]1 

. <illiAj Ua djjjJI jjjj (JijjoJ] Aji^. LjAJj aIi^, aJjLlIa}! jl£aVl (_$1 4 (jA)LjaV! 

~4 »Vult A^W! SjLi*3 4 -jj^JI j^c- ^lll CjijArt a\\ (j-4 ]j.V\ \a <jjJSbj]IjjjjljV t 4 ^jJIj 

^j-gJI (j-A j_Lj_^J! J_i& ^j_§S?l Lgil j«1jj lj_n]l I^oa k»j La£ 4 A JAjjtJl 4 j\ \\ /.‘l£Jl 

^ qj 1 ijjjli <■ - \X jjj £_a ^ ^jii! Ajm\ clil AUkifiltj .la^xu *^a!I A^jj IaJuc- (J^AjJaJ 4^jj]tj 

^Jjll (jj-J Ito t Pi ^jsij 4 jlj-SjjJj k d Ij (JjL_kjJJj£JI pj t »*a I *_A blj fa t. o» . 4 1 kVj 

flj La£j .^jLkJl j kVnn IaJJc. L-kx xiajj 4(jjj ^^-A A nhll Cl Led a> d (j! jCjjj 

4«Jj3Ljjj .CjIjLJI (j-A L o'WW fijjb L_uSjJJ (JaLuj (j£- ^jjJA n (jjUl f-LcuAjl 4 A J> 4 - u£jj 

.A_usalAj! Ia^a^J AjlL IjAuAJ 4 &^j^c. ^jiaJ 4 Laj 15 jjfcAll 1 ^a]1&j jLjjJI 


i^j-a j^j\ 4 ^uj c- uJl i j >a3l ^jlxujV^ cJ- i -^_3 in» 4 Ij j \W A \ m a3L 4^cjjLjII t Jjij Lja^j ij a\ 1 cliiajj 

(jljjU 4 k njL aJ^j]l 1 *4^,3 4 jjju31j 4^|jl_jV^ (j|j . A t c?^ 4 x a£ a!1 

P^yA (J^ajS 4(_^jailj 0 4 j4 —nr.t.ti l (^^Ia CjLlArUUJ 4 ^LaaAI (jj^ UJ^J 41 j^J 4 ^LajoJI 

(j^3 (jjjluxj jhjjJi »AaJL a^J I ill ^3 aII Aa31aa AjiIjj (jjjjUjjjVI 

^j1jLaj£]1j 4 iJ^JjLjjjjl Jjjfo (jJ-ai a ]! ^aJLxJl Jnj ~^j > (Jj j^jI^a]! Ll> c jJyj j-mUj3Jj1i (JAa 

^jlxujVl (J^sj »)n]i cJ^-^ O- 4 ls^ - c5^] lh 4 Q^JilL ^jl£ ^(jILaVIj 

. jA-liaill ^A 4(jllaVl (j-a A£-Ia^. A^'iaI! Jl Cj^L^. 4(J;iiij 
^ 11^ a ^_a U^J .^liuil cJjf jjoijjajjl jjLai 4_jy_ui i^\j ^1a LaIaj jS^aII (jA ^jaj] 

(Jjjl jLi LaJic 4 ^ ^lc (_Ja 3 j)^ij a. aSi ajjj SjIjJjj ^kj 41 njJjl jjj (j|^^ cl^J 4 ^jjjC- ^yjjLuJI ^j)kl dlj’ij* 

^-ujIj Lil^l Jfl ■ " ^ a i hA . 4 juau ^jkL ^ laaJi \xi 4c1a£jI 1 tilli JUaj . >ia1I ^ja A^Uca. 

4 LiUJL?i^ ■ Ti ^ > > .-nij 4 ^glLAj^)]l A_r^M j-Aj 

iinllj AJJ 4 ^jjjLa ^aAj i (jyijLA jA jl*\ <Ti^^ ^-AAA nil^j i^gll-Aj^)II 

4 jjLa r r -J-k^ ^ A& ^ 4^2 0^3^ *4ljuJjjaV ^-usVl J-^J 6 3i>^ ^ u ^il 

dil k^ij Ia. 1 j*i . ) ^ l ^l.i,A-k.kij 4 '* Q jr>t ^>(g k nq'il ^lia. 4A_L_^L djI^j kiUj (J-j3j , A-uIajj A_^JV jj2jj 

^A-k^J J **—S^La]! (j-A (j^A 4 (jj^k A^ Jl ^ U^A a J^A^aV 1 A_iab_^l^JjJpjV i 


105 c_jI^ ( >Y'n.r.A^ (/ i jUlJ i jjuU AijS J—i ijk I (-i-nj ^ jj- Handbook -d Ortiz yOj ‘Pueblo Indians of 

San Ildefonso d Whitman. 
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jlj^. jIlJjlIl jl£ fjaal! jjL^C- ^g£.Jj (Jajj * J&UuLb (JjJjJVlj ^J)~> ill (Jm. * jJAuL jxuJj3dl 

. \ 11U 

jjSl jfjmd LadLa £**J j-jlli . 4 _>ij J3 l<ft-k.iil jiji oJJ-Ia. g La-ml £_jJaj AjLk.ua 4jaLuJJ (dl^JlatjJi jd ^_I 
£ ViVicj 4 Ladj LaSj ^*jj (J£J jL_ujV ! ^JaC.1 4 j^dul ^J1 4_ik.kJi 4_jjdji jjflj £a IjjjJI jl£ ^ -a'mj .-Lajatj ji^lj 

'UL^J fc J 4 4dlcLj 4jli \)3 i ^j > afl l ^LVt 

£-4 >nn Cmj 4mu*JI CjICjISJ] Ifrjd *La_ujVl jJJ*J jjJjlmi jl£.k.iUk.kjjfl]l jl£ 4 4«Ljia yjflj tilJj jj3j 

•* > 

ClLfljjij 4 J-^L duUa jl 4 jdjJl ^ILc j-a jlda (J£ ^ Cjiii£Ji C1 l9^1j >4 j^jIjil^Jl 4 unfill *LuJ 

4_ljIaaj jdjjJI jJjjjJI *Lacj j^a jjjujlj 4 _*j_uj ^jI 4 1 ^ V ^ ^l_e« ,^Sj .4-.,.; jLJI (jjdVl jjldjJlj 4 _*jsS/I 

jAj 4 jijd jLj j-a c-Lacjll *VijA j-a Ijmlj 4 jjjj jl£j *^LaJ! ^Ic- claJJ ^Jj Ijjdadj Ljllj j"* mil 

. 4dljdu jki-a^ Jjlj jdjJI Sjjj dj) l a (jL31 

LaJjcj jj k'.'ijyj jjLJI (jK kiijk,ijjAjl j-a jidl (JjS •." n-> 4ijjjiJ jdjj^aJI dujl j-a jjoUjaJjf jLj dul£ 

(jjjLill j 3 dim. 4 jj* jJaldil jd jjj j-a jLjjJI jl£ 44_1 uj jdc -jllil -1*J l^c-Umk] (jjjdjlja jC j^jjJ jlc-1 
4 jl-aL*J jJlJjiJl p ]\* a ^>l-...iii.i:' J-XJj .1 j_l«VI (jjdjJl 4_*ajlial 4^g-3jd]l (JJ^LarJI jjjC 4g. 1 Jj-mJl 4-k.kLl.aJl 

,4jl^j]l ^3 Ijllc jxiLijflJjl Cl1. 

Jju Jj^JI 4_j\jJ ( x_a lA-aLd lj^ \ k J <■ “ ~i 4jJjjjJl LS^ Ij-alsu .jlj-kjV 1 jjl La 


4 1 ^ ^'"l flc. _jr k^it 4 k ^lijjl ^-2j .4_ajjJaJI tdJjj aJLuiaJ! 1j jj ^aJ IjmJl J*^y L>^J ■ ^4^-^ jJadj ojLc-J 
tdJ j (j-a CjImjI 4^Jjj 1£J| 4 ..j'^'il cjIjjI jjaUj3JjT (jlxa dflJc-1 4^UflJl Sclc.j jj-a CjIjIlm ^-j; 1 ^au 

^3 (jj^)jm\^fc all (jj^-k^UAJl ^jjla_i3 4 jLIl l^i3 d-a^jJalj dj-aJ 

4(jlj_ryi j)_4 iiljmja 4 L 5 _i^.L ^Jlc. jL£djl jjl jlii i fl f\ jj k^n jl j_4 

iiLJj Ij ifojj daj jl^a j_4 jjiiiaLall ls^ ^33 4 1 fl tfj^a jjljj ^^3 1 gJ£ 4(JLmJlj idjliljmJlj 4^1 jjV|j 
jl ^g-lc- jljjmV !j 4^^LuiIl oj3j 4&jjjJl ^>4j Llim. j^a 4 ^a1j£- j^a (J^ j£• jj^lmj (JmIjI - ^JL xll 

. j^I l_i£j£ j-a jjc- 4_jlS jdj l^A jl^j .d^uall oJmjJl 4_jLcJl 
— (jjmVl 4-Jja CilL ( a-3-£l g s~‘i^fc I (Jvld j-^j .4 -jLi£ ls 3 4_ijJu jl 4 jm ^^3 4 jua jLjjjjl 4_iLl) j£j 

juijcJl Ijdll f-Uicj jl jdj jl£-JUdJI L5 -*-*al ^ J] (->**1)^^ jh&t 

La l^LlS 4^aj : lllj , jJjjjJI jxi Aul (^Jj (JjjLjSVI ^ k Inaj .(j^ldll ^ I^SJ^ ^Jj \ ^&jj£jj p 4^J1 jc. ^IxUJl 

Jim jc- jjj ~i -> n 4 lj_uU | ^^a)j^]i 4 jmtaill ^ »(Jj^-uul (_]jL 3 j_xi Jj-LuL (jjjj-aL^J! CjLim3j lj_ii 

jjjJl 4 jK knjkki jail <■ JLi£j LaJ-ic. 4 iuxjl jLjjJI £_ij jl 4 -ia£ ')Ls .4_jjLa Cnn dl^Aj 4dia 4 -xjjI 

(Jj 4muiJl dLljl^Jl (j^ < cLa\‘> a!1 J^Lu jCa3jj Laa 4 joxuj33 l^jj-axuj dldkoil^II a^J 

» I ^aa S Ijjjla. 

J£ ^33 .4 uimtjdkjl ,^jJ 1 lj-jm.1 IjC^l 4jLj j^Jj 4dJjla. 

ui (jjjjifiJl (jkil-^j 4 jLm^JI dLm3; . IjLLjIj dld£jl jc pJjxj 4 Ljlm 4iu 4 kj'^H did 4dd% 4jj3 
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^Jj CjIaj uJIj .ijSlaJlj Lajj Lb yx < 4_sla. J_i& a aj-L ^_a ^jj_a ^^Jc. j-Ljj^I 

. dij».-nljj (j^illj jjjLcJ (jJ^Ii ^1 4 A.uoj^j I 4_ijjlaJi 

jjSl ) (j-a ttlu\£ ^IxJI -^i (jji 4<—jluVl <C-jj1a Lujaj du\£ 4_ifLi3jjl£]! (jl £a 

A±x t>ij ^-Aj 4 Jj*j -la. 4 _ujJ ic <3 jji_* (jjl 4 ^A^xJ t IjjjlliL 4 tilijjjl£]\i .4_jj» . s-i jj£l (jl£j 4 l^l^jj 

(J^ (j±j (j-a SjJ jjfiVl 4_3 j*_a 3I 4_jl_Aa 4_3 ^j (jl ^.Ic. *■. 1 >JP^ (jL£j ^IL*J 

(jjjaLjJ^j jjjjV i ^aj^aaj (JaSj (jl ejd\ ^-Ic- 4 .' >J 13L* iljlj . liaajl (_£OiVl ^-2 ^-j-Sjjl (j-a 

^Jj (Jj_^ 1 ] 1 j jjj LmjUuII jL^VI *la (j^Ai ^-as ?<ij*-A3! <Jal (j-a ‘L3j*-aJI (Jjla3l ^JyJasJl loJl c_j!-> >^1 
^j! 4_a;J (jjajJ 4 0 Laj]jca]! (jj3j_uia 4iyjlJLa2! Laj] 4_jjlgJI 4 ^jj_iaLj]^jjjljV 1 (jL£ 4<jaj_uwJi 

4_a;J ^Jj (j^]j 4 4_k-alaJ! g \\ SjLac- ^ 5 -^ ^AjLiaj 4_gJVi £-* ^c-LUll ij£jUL <jl Ijc-UaLui 

{.jcOatill ^jUu^l ^a^-allai} SiJx^iu \ gqk4^a^£j£joi IjLjy (jl lg-X.6 ijcUaL-ul 

4^g_Jjj_^Ji (jjj CjIjIuj (^ju x 1 !"^ c-LiLaill (j-a j^-lI-alA S'la 4 ^ AV^ ^lc> 

4_-ajULa ^-uoSj ^kS'lajl dijj (Jiul >VpJd tn ^3 A jjA jJl iJaa. (^)-^ 

4^13 j Jju> jl Jj 3 (j-a al jJaJ ^aJ 4_a3j-a 4_jj_*Jajj 4 jjJLauj a ^>ujJjj ^Luj (jLa 

^ j^J] l^HaLiJaV ^JJ-^ ^ 5 ^ cJj ><^^31 Jajj_ujj ^ a\-\ a ,(jjjj_a3l ^ .ma (;j J! J^Ljl 4 c 1 l 3 _^ 3 I 

^uaju j >n ij .i ^ jlr- (J l(— 2 _iS Vj I^J S’l^i A^l 4—^J-*d ^ 4^-J! ^ &\j£ i^y* ( X-AAa-xJI 

La£ 4 jl 4_jlj jlilC-V i 0^1) ^ic. ^Jjj^3l 

4(JIa 4_j 1 C5^j ,, l>^ , J- a W^" 4^]al4 ^ U» <L^IaJ \ j jlr> 4‘ic.ljn-n]l A 4jLwj ^ 

><-aIjlfljJt 4-a£)Ia]lj l^j * 1 ^ 4_jL pi jlnaVl Ja*J (jl ^jjJa^J <iic. (j\£ 4(Jjjj2 j)Al££ (Jja.j]l 

(jjVi» ^tll J_Ja (^^pajVl ^^2 (jij-^. (j-C- Jc-L^ 3 ,4_&bjl ,V\ 3 j (jl 

(j-a 4_3 jjua31 .^JIaII J£ j-uu LaJ-ic- 4_iL <_al4l31 ^2 (j-^J » J)^^A i 

lI ^-1 

(jviijj^AJ.k.ii (JL 5 >(jl^.k.kU.k.»j^a]lj ^jLuj\£ (jj^j]^j jjojVIj <j_^jljjj ^Lj^I Ijj 4 4_ia-jjJj Sjjjj^ajj 

j^> n-ttjJ j^jl-Mj ^g -2 4_j 4 -\^yn jjf^ l > si\ l"i jjjJjuIj L_flJjjl j jojV 1 j}JoV 1 lJuS 

| j_ujll]l (j>^i CjLmat k>n ^^.3 IjjLuu] ^-Jj 2 ^_3 (jiLc. yjiJl jjj3j jL J -^3 4 c> u ^ i jJ 3 ^^”^ f^J * ^ ^ 


^g_3 (_jjjj! _l 3 _ 5 -^" 1 -^- 1 1 (jvuJj—ijjjlj (^jjjj_ 1S ^ k »lj djj_kaJ Lau—k^j . j I ^ya_i^a3 4 _jLjS aj—uii J-aU 4 ^-jjoC. 

.^^Vlkkill Cj'^ajl 4 . 1 jkHi l^j^a-0 (juaAJ 4 _j2jC 4(jj^iixJ! (jj^31 CjUlu'^J 

^3 4(j|jjL (jLw *^^}2 (j-a 3^-^^ 4 ^ ^ X V^ ^ic. 4 _jjIjjojVI ojJl^ll ^Jj 4 m 1 U 11 I (^-^1 0^_? 

4<iLuii]l Cjj\£" 4 4 " \ n^q . j_uijj3JljI (jlw) (j-a L^jLa^lae-a 4. n un AjjJaj^o 4 (j-al^ 4<-1 jJj 4 jjJ^l jl^l (. 

4_mU.u^i (j-dj 4 4 _jL<uS (j-d 4 j. 1 4 Lilia IjJ’^ Lir^^ U^J OlLk.ua. (j-uJj OLjIIa 4 (j-alO 


American Indians -! Ortiz. 

107 *Luijil diilS"- social Organization of the tewa-! Parsons 


The Beautiful and the Dangerous -! Barbara tedlock j ‘Handbook of North 
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(_j£lj 4*1) Uaa Ai& \ aV> I AjISaJ ^JAJJ ^U! 4(JaL^JI lift (jj£j (ji Iaj <-J£)xI! <_)>aj .^Ull ALoS 4 Juimij 

\ljdll (JjAi Ltlal > si a ^ja ljA.lj ^jV I 4 Aj. Vlfl llj g-i daJill _jJjI*a 3I ^S1 llSj iljjjjVI jA A2JU-a 

4A^jjiaI! j) i L *Q 1 i~s a L_iajA ^ h njjJ ^glc. > “AjJalj (jjill (^jallll jjt ^^ Q1 ^JaA >u I ^kj 4 A-lal >bJJ 

^1 A^jjiaI! a^ a!1 AjjQ > .-n AaxJ 4 Lftjtj La£ 4L^^_^jjljV]j . _jLuialV I £_a *la. <— (jl IjJjj^jC- ^jjSjdjj 

. jjjull IftJflS ^All ASjji_a]| ^LaIxII I ftj j ^l 

Ajfcj-jJaj^J] A-iaSjJI aJUaII LajIj IjJuLu jj ijjllV I (jl jgdidj^ Ajj^j djj^Jal 4dlJj S_^L& 

(jl 4 ^)aI! ^jjaa ■ nj V dlljjLj <■ i a nji Laa s-^^-d dlllft (JaJ (jlj ^A^idl J3 (Jjjx^Ia jjUajid <jlSj * a1£Laa]I 

A3jjji-aI 1 jjAJjadil (jLuj 4_aj)A. 4 A aujjIa LjjIa A (j^jdlla »Alj t^ ^-j-dajA ^du (jl (jjJ djLA_^I*AJl ^ a~>j 
4<jUjA. 4l^Ljj ( *_A 4 BJ tmll frl t^I 4~d AjA IaJUC- ^ ^ ♦ A JjllaJJ ^Hl 4 LaIIc. 

S)uaSj IjjIa jjJ] pLaIxII (Ja J_^.lj *L^. .dllift L-aII^AJI 4. nVnll ^^Jc- Sitel kn aII jliVl ^IaIc. AAdAluj! <^111 

.AjISUa jlVi kin dill£ 111 I^JLujj <Ja All; La j£ <j£* i bLiAj (Jja> 1j_ujI U -0 

jjLS Laj .Aju >^»a 11 ^r 1 L>11 A^ji jjl J_au j_uijjaJjI (jLuj Ljj^lj Cj_iJa^ajl tAc-lLusa Cij\£ 

Cjxlx^a 4(jLia (j-4 L&jj ^jl£ 4(jLi3jA. sjicLujaj (^>^j .AjLaioJI ^ i^^ij \ Lij taj ,jLS 4 Alla 4 ^ 

^g-a A-iV^ll 4 q a!a ^_a > stjxJ ^c_uuJI tilH jUVI «^La1c ^^.a^kll ^Lj^U a \i.w 1A m') a_iijjjIa 

^Jlll 4 AJ.V41I ^aaI l^ ul] aJoaIaII l^jl A l »1 > AjSJjAJI AjaIIc- ju ,j Li /j_A (J_jjJa di£j (J-^a 4^i\jj_uj 

jl dlllS ^g_ill 4 |j_nllj JJr^U y J 1 A \ k^nlla . Aj_daA ^ lr> LajJ IjjlS ( jjUI ^ull^l a.*iA ) l nl 

diLat-Ala. ^-L.dUS didlS (jjjJl 4 (jjilj-daaJI ^Vj-ft (J-^a jj-A l^— mU wib J-JC-1 4(J_Jjla jj-Aj du dj-atlafljl 

, iVq* a Ijjjia. Lallc- 4^aljll ^ 4 lift •'_ a^-IIaj 

^dl (jLS »Ij^II li^lllA (_JS (jlSI 4<^lj^iJI V^l All ^Ic. jj>^aJ cjjjjj e^ x«jLaj_^1I 

Udtfi ^^Sj^aS/Ij ^U-ujVI JiLl^VI >>i (3^>ia (j& 4did (j_P 4diat-dll l^_j| ^ 4Ai^alAll AjLA. 1^11 ^a^jlajdj 

aJS -LLla^jl aJj^j-aa (Jjaaj V All <. Q dlSl 4 ^ AAV & AjUdill jAj.r,AAjd S;Lj^ ^ 

^Id&j SjUi Lh 3^ Alifjoj jJjjjill jlS knll jdc- (JjjLdal (jj l_laIi a! Jjia Jila .aIiSjiII A-ujjjVl (jia|^AVl 

,^\£j Jj&\ ^jillaljAil ^JA JJuSlI 4 jJ±J IaS 4 ^-iA_da ^JA jj\£ (jjlll 'LSja-uJI" 

j_aV JLijaVI j-LjjjII ^ Iatta Uidi& d j_Ldjajjl dAdll 4^jjj_d*JI (jj-all ^ I!Ua ^^.a 

^-ujllll {_ j >all ^-dljl cJj^ Q^ 1 * J ^1^ ^tLall SjL&j d*_J 4 La ^kj_J .A luall C^j j-ftj 4^1&VI ^ JJd II ^aocjJI 
4 (JLg-dll ^Llla dlj^J 4^ ^ A ^ Adaliljl L-U ml djdA (JjU! <—d*J cJj-^A3 4^_dc 

4■ 1AJ II jjV 4 {JjaII dda {jl (jA lijlA ^ j jjlSj AxmJaII 

j^jA djljlu) d*jj .^JJ^JI Sj J^fc ) S^JA (JjV IjjjLc. Jaa (jVI dL aS LaLaJ 4 4_JJ) wll LajIj ^jjSl ^jl 

I^aA-Ij A-i^Jjll djliiUall ( *_A ^C-lloll 4 JjLlA d^. ^Jj 4 ijdd IjjjSj (jl ^JA jlujill 4—SjldA djjljjl 4^Ll_jll 


108 J 4 Sj^db oL^VI bW- Witchcraft in the southwest 1 Marc Simmons. 
^jj od M ajIjLUI ujjdi ajPueblo Indians of San Ildfonso d whitman 
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Cixu a luali pal 4^*1 5 X ^ p4^^Ap<X^X* p. (jjjdl <Jpjj 4 *1 5 X V flc lL5 _a 4jj (jdxJI (Jj^) 

daji «t\j ^ a (Jp (j-a . 4_j«aldll Ippi ^jjoJjojIj J-jJtJj 4—Jj Wll Lida c^IjAJLJ p OLLlc. 

pljJ 4_JLa_Joi PL A A . .iVla jjoiJjSJjI (jLuj cHlAJjb^l lj£&J 4 ^A 4** Lft Ip^a < — fljl .fill Ij^'^j (jj^JI 

.4_jjpa. 

4 - nr > nil p_i]| A \ ui *L^I £_aj . ^jj \] iLc. f.\ m >all ^jj-ioJi 4 ^ n nil! ^ Lit a dLa 4 ) 5 ) A ^Lc. pjpajV 1 $.Ijj ^3j 
oJA pL3j *A apll 4dliill ^Je. 4jaala^alli ppa Ipt^j 4<-Jj-bhj JLa-uj Pj j-djadl (jLuj 4dadijl 4(JpuJI 
4uJLad3l ppll (JLaj (jioau p-C-1 4 *1 5 V * flc. ^ia ,Jjfl (j-a &Jja*j*a djl£ p]l t- 5 '!"^ 4^aC-lila <j£j A \pqll 
ppll 4jp Jjpa.L 4_upp| pdl 4 1 \ aVilli >4 ijpl pjdaj 4_iidl dljjVI Ijpdlj 4 4_iipaJI ppll P& 
A AjJa jlajpl ^P& Ijdap d (jlixuVI (jl£j •Ajjjdilj 4ddl JjJ^JI jldal P& JjlfiJujI Idajl p-ca^j . 4_i]la.dl 

£_x h nil j a \ kiilj .^jadlaJI j-a pabulj (jj/v s ,a (jjpl (jJpjlj pla. jLp.1 P& 4 4_Lapl qa od-la, 

^aacj J] f \..,jj distil laaj Ja 3U p 4 jjVj Cipjl plaJI (_>aaj 4dlpuJI Pj . jj-aS/l (jjiaapJI 
pdll 4**i >**> iijj -4 ...a \\ L-aaJI puj 4^j-a t pJJjjil ^LaCj /jJ^pjJ ^lApI IaIJ a&t -^jJI U^ajtJI 4luflll 

^aa&jJI pL& 4djp_uj (j^Xa ^P&j ilj^Aj .4_j L_api&VI PP^ CijJaap 4 LaSLa. lAJLa.j 4 u]Lo-joJI 

4_UpJ| p 4plaJl 4-^JOjlpl fkJCpi pic- (j4^. P 4 jLjpl <P>P <^1 P 4 4]j jq|l ^aacj 4ppl 

^-ill^Luj Ipajl fa PjP JA Luia ^Jj) k ) ^Lflj 4_jjl aij > nil ^LaVI jAiio ^x_aj LaJjc- 4 ^ ^ V G ^Ic. 

^£UJI pJ 4_J^V! dlij (jl^- LaJ-ic-j > AjJLaj^JI ppil (JJJJ k Ij^lj ij^ 1 C5^ P^^ L 5 ^ 

^la 4(Jl!laI! pxw ip* 9 »AAlij p^1 l^-P CljlailiJI paau Cijl£j .pLa^JI ppi P CjiljlAlj Jafla (JLaJI 

C±il£ p^l 4ii£]| ^Pj pla-jJI ppi 4^a,W‘i >aj (^3JI plAjJI J-mj ^-1-^ 4_u^jpl ppi (j-a 

(j-^ IpLuj 4pUa_uJI pip bljLLa elpl (j^J 4(_>al-^pl cJ-^ 4 4_iialla Jjuj . ;jjpl Vial I (jj^jpl 

, dj'u-aSjJI (jJ^I (_>alali 

pui (jl V] 6 ^ljj^l J— 4 J-PlP 4 a ti-ip ?t x^aJ 1c- Ppa. 4_S^JI (J_a*j p (^papSJ (jl-S 4_jl 
Ij^jLa Ai]pj| i^\ 4 pj]l (j£ (j--a p^Vl A\ i1\W pJJU .djjAJji P^l ^^A 4^^p La£ 44_JLaJkJI 

CjpLaS dll jK a dpliP ^Ld ^a.tdd p 1 <$* a dc-1 L»'~i ml 4_2 l;J PJ pip La.ld 41 Jia Cljl£j .4_djj , La 

Lh 1 cJP^J^Ij 1 @ *>^gj L5^i ^ 41 ^‘*‘11 4_ipxa pa^ ^ Ia a ^gjLxul LpJ p p-ajl Ladcj .4pjdJI 

p (Jd ppa cdaj pj ,4ilaixJI ^)^Lu 4dall (jpj^ (j-a 4^L 4dj a-pd 4JaluUJ dLala 4pOJpl 

p ^yA 1 > s-i* i jJa*J ^-a 4" vl ^**i]l ^jdaa^J g. Li.iull p 4_3 ljJ ^PJ piJ^ 4_j^_a (—pd3l Lc-1 \ > ^ i l r~i") 

. ^j^-aj-aL-aj pp—ai 

4 k^i4j 4_1jL_ijj 4pLa_uJ! ppill ^^-3 (j^j^aL^aJI 4 > Z A pl»—jJI l^-dalj ^1—udVI (Jp4 L-a 

Llili 4pla-LJl p^lpl ^j-3 pujt duj J_a_i dp 4_ijpdl p^lpl (j-a lillxu Ijlj .4_Lpdl p^lpl ^3 (jdLapJI 

-Ld V 0 * pjl£xu JJC- Ap P Id - 4 ‘^la-> i 4dpx« 
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LaJ_Xj .4xLajI*-<d] 4 a$ \ aJ±u ^-Ic- J-^ JX»uJ (3^*-a]l Ij_uII ^Llaj jjL£ 4(jjpL*Jl £_a 

.1^1 . ^pSl 4_Sj^JaA _pujjj3Jjl ^jL _uj ^_lj il jjj (_pa > > ,-nl 4 j) ljJjjil i_)j-^ j'^'V 1 djj uii 11 

(j-a ^ ^ Y Y ^»lx j-jjall (j_A 4 _jLui U-Vil J_3 <jL£ (j£ j-Il 4 ^pa-ji g *n jl 4Xjpjjj 

4 Q uij LaJ_X ALuj jjj-iLo (J_j 3 dj_jj£j ^L]| t4.T_k.ii 1^31 4 t oTi^aj! 4_2*pa3l t-l^br^ QpjLS (puJj^JjS 

Cul£ ^pll olpll 4^)jjl^ iJLjjj! £-a ^Sq 31 t ^ ^ VV ^Jx 4_I^g <^J ’ jj A J> (j^)J 

.(pajSM dji^Ja ^j]\ clib-wuJl <jx (jjljjjU LjjLwjj ^_£i ajj 4 j_j.ujj3.Ll (jLuj 4_jp3 4 ^Jjjj 

. (jjLgjLa ‘k-jj...^ £-9ja (jx diAJJ A-j3ljJja]l 4 _aj£aJ 1 dijl£ LaJ_X 4jj|jj_w SJX -Iaj aJ^sJIj JLa^SI jAjb§-bjl 

3jJT_L^a AlL^a jjJj LjjI£ 4^)3j^ LS^l 4!iahjj C5^ pAjl^JJjl •^■ c ’ 4 ^ ^ £ Y ^Jx ^3j 


uliLpjj (JjjJ^jjj tjjlxii An i >11 Jju ^Jc. 4 Liij^ 4 _a 3 (Jjj3 4 ->] mSfl j n-^t a 44 _Luj ^jjjJac- ^3j . 

4_aJaiI! bfrLkjj 4 jLj Jjljjtj 4 g _Ajj3 >Lp!j 4 ^b^jl LH 4 grb^ IfrjjlL-a ^j l$J ^ LP 

-JJJ jLj 4(jlxuIIl (Jjxu3La 3I jijVi 

^gJJ 4 xj_j-uJ (J^j-aV 1 ^pjJ j i'l^ x> Loj 4 4j_iJaA ( ^ s _3 ^La1x 3I \_Aj_^3a ^^^31 LaJ-jjjjjjA 4_Li3 JjUj 

(LS _^)xll j jaj~> J1 r>3 ( ^ij_kji]| jJ_^-1a 3I ^jj_j I J_i^.j3! ^J1 ^j-uia3I ^\j A nl^ 

dL>Lilx c iiJjL«jl ^JJ ^jj)kii]^j 1 U^-?^ CJ^ ^L»il*JI 4 (-bj^ tljflj ^>^-<1 »(_j^j)-ik.iiJ^)S ja^iliJ 

Ls . a31j ^jjjjj]l (j^r 1 0^ ^ O^J *4_jjj.k.iJ \ LijLxf 4^ujlj-cJ (jlx« ^a 

Jjuj . ? jjl aa 4_^jjaij^ 4 j. nl <—iLi. dia-ii-al 44_uijLc |jx3^ IAj Htj 

^£L^. 4 jj£^ 4 \ kii^h 4(jLjJj31 Cubit 4 .t.m;.JI Ajlaiil cJj^b ^r hmfl Jc- jilaj (J^ik rn^il Cjt^J LaJX tJj££. 
V ^ * J LaJj .4_ilaojoJ Xla jjliajj-all \j\-\ k^n Ij^ Jx^al ^1 jj_^]I 4.^t k^i *Vo ^ 

cLlUjV i ^JX (^3j .*IxjV1 4_jaa! (jxj\ k^i-kVl 4 jt k^j -jlS 4iji ttilljA -JjAwj Jafl3 4 ,a.,.j 

► (jlj-M ^Jl&V 4 ouu 31j ^jjb*\~ikkM xjJI ^ \J ijj-ui <”\~\ ill Ij 

(Jjlkj jjSI djLuaSpJI clulS 4 ^ 1 a jnMI 4 \ k .iiVu Ybx3l ^-kM 4_j^llaj (jjjjbjj^l (j\£ La 4 ^Ajj,1>j 

tiUjj 14 k.-n5p31 cLa SjJaA. ^ jau IjLa . j-uJU ljj^.Lck ^ajuJl (jLS Lajjj ^ ^ 4i^Ia (j-o 

^Jc. ^jjqlir ^ (j_^J b^M^ J' Jib (j^ bLa lilljj 4 4 _ixV^ 

1x1 JLLk ^ja jJuj 4 if\ (Jjac jj^ bUa 

bLc-jJlj 4 (J^J ^ >jja3i .tilljAj IjA ^pa 4_3jji_Ail ^pa (Jjb*^- 1 ^ *La1*JI t > ^ xa^ 44 jqj^ 4_ij^£ ; ij 

b- jjl£i (j^n~s ili it aj 1 ^ W kTil UJ^ 4_pAVi 4jjliJa -L^. 4 ( ^3 Ob*^^^ a -^ U^J * L3JJ^ 

j lin La UJ^d LajL fj-a3li 4!_pi3i ( *_a Lai tul axuaJI ^LjjJS 4jl^£ (jpa-jj 4 xj-ca_a3! ^Luj ^jl 

.4JI 


^ ill l iJ l " w 1 i j_uUj3AjI jl ^ "' j Jl '-' ^ t ^_jl ijiij ^ ji I ^ I ' i — jj _i ‘ ' 'i ^ 

110 1 ^ Y , _ ^ 1 ^ ^ ' *i l ,~ &AJJ^ I " I' ] j I (_} J ^ ^ j.n. jVll jLu ^ ^ 

yy'.) ^jkivi i jjSjij j^jj ji 


■ The House at Otowi Bridge cf 


l!l 
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tCjl ->3lj < jljWl j-G 33*^31 ^Uai3! 4^133 JgI£ AjJj J IJjj3l j-G (J^-TS ni jVl^j jl jl j£-GJ V 

j)^J kd gjJJ ,^_a (jJajVl JajJ^d. Jj-C- C5 ^ cJj^ jj-J ^ jL ^g <■ “' Vd 4_Sjjt^3li .daL-jljj^Ilj 4•\l31j 

V Ld 4 ^j!j_u3I jjjjV3 4 j-ujjl j-dJ^l i3lJ3 jx- _j-^ «^j ■ Cjjf^y ^ 3a 4 ni^ i3l aJLa-joJI 

^3LxI3 4-jJt_uj ^-Jjj 4-3 <—Q l n^j jl 4 _Lg i—jllajj £-jLj31 ^-3 lj_n3l j-G \ ni i —fl3jj_uj jl £j3jjj jl IaIaJ £ iJaa. nj 
^}j£l 4j_iajLL^! CjbJaJa'^ii ,4_ijjiJl A q mU3L j^H-G Ijjjfb jl jJJJ_£jjV 1 ^iax a j-G £J3 jjj jl ^i3aHx gj Lg-g Jfil 

. 4 l. lVn'i ^331 J^>xgI 1 e-lj^J! JJ Sljj j* (3*cJ JJ (j-aJj 

Jj Ja 3I diLjJaJsVb bblda 1 j i m J <gaj ^ ^ g]> lj_u]i e-ljj <jjLmi1 ^^-3 Jj Ji3! S^G-jJa^i diLjaljIV! jj 
(jjaSc- ^Jc- diL-iJabjll &^3i&j 4 4_3jx-g 13 ^o331 j-G pjj 4_xJa3lj 4L_fljJlj £-jjJaj-G3! (Jl k«n<iila . e-LdxJl IJiC- 
*\jj Jj Lg <J£ j-G 4 dAiLJI Jkmljj s.LgIxJI ^ g-> <J3I d>Loj3xII ^a a jal^Jl jl£ 13a <J£ — 4_xja3i 

. (^1_^^3! JjUaj 

&j_uiajj 4_3j3 Aj-abbl 4 _lG;AUg 3! \Vfij kH 3^>uUJ jl jA 4 L_ijJ 3-Vn Jjjjl. 33j 44_lx3 jjadoj Lg <J£ jl£j 

(JjLaJ ^jJl ^jAjj_la3jj LjjLjj ^jj-j Sj_^3 u^lLiA ^j j\\ m LgjL (j-^j •f-Q LLgj*^ LlaLijl ^_l±j — \ HatL 
±*.\ ^LjAj ji LL^la jjj^j <jJ L^jli ‘Lj-uj 3_5_£l3\ LjLj ii^ j/>^31 iilLA 13] . \^\f\ .“,-a 

{jLjj^j tilLlA (jl 4 4_jl^_i3l c^J 4 *\ \ tHj Umijl 4_j^alaJ! IjjljJjat g 4^> joi 4J1;V 4 I^u3l 

> /jji l 1 Aj jqjj dji3]L Lg^_jj£jj ^e-LJlj Cj£j3l£ ^jLGdl3 ^nijla j^c. ^3l*i3 uttla- 

^gj-ujLVi (Jj3 Lg ^Jj i&_^aLj Jj-gj 4_c.Lg^ 4,^Jjt ^jj-jui-g ^j-g A^Lj Lgjj 4 4^133 

<j1 (Jj 3 4^Jit uliSj ^Jj fjj \ <-\ g jJC- jjLfcJj^G 4 4jjj-ujV3 S;La3i j nW g31 ^gAjjC-j 

jji-gI^. 4(j_AC>V3 (_^jj-ola 31 ^.a 41 j-fc "i 4 . Lgj^c. 4 4^31^a 

(Jj^j 4(J3*JI CjI qiJa W Lja^k 13] * j U-Ja. jJiaLj [tslLL-aJj^.] Cjj^jJ^.] - C jLgj1*_4 

4JaLu ! Vl 4—a\ jjJa331 4 3^ it] ^L31 ^-LgJII e-lb :4i]^^.l (j£*j V Jl^. 4^^) (^jlui-Jl J] JuStUL 

44iU. lg_jJa*_Jj *&)JaLG cJj_j-saa31 a * J du^. 4 AjjIj t»y31 ^aJlc. U. .^'il J^j Ll£ .&J_^aL_^G LgjL (j£j ^aJ j3 ^^3^. 
jjal dlj LilSj ,!ji£a ^LJl jj-^J jl Lj i^iL j£j ^aj 4 J_dtl3L .e-ljx-Vl ^ ViJj jj nl-nll (j^li31 jLxjj 4 ■ \ j^j 

4 JLg£ 31 j_-G JajLuJl LLg) (jj^’V) Luli 4 Aj'lL^Lj 4"T33^y~> ^Jlc. llxuajl LgJu&j 4Cj13_ujLq 3L jLGjVl 

.^jjSJI jj \^^iV 1 jl 4 ^nil ^LLl ^1 4 jJc- 43^ (JLd31 4^133 \ n.G 111 e-l^jjj 
S)£lpJI .c_i]Luajl3 Sj-ujC- cA g31 . qJ$\ j^331 .b3& ^31x31 ^^Jc. ^pa^ij 13 £aj 

Lii.^3^LiH .(jjLkjl ^3UI3 ‘Lj^di! dLjluiAji ^un^r> jj3Jl ^Ui3 ^4^33! CjbjnuGll .CjLuLg31j JLlx13 
^jjI 1j33_j jj_3_jVl (^Ui .djlj j-uUjilJ jLua ^J t^nj c- LJ-..31 4_uiiA31 (j'vb-GJta . A (jJaj_x j 

^J] 4i^l o3a (*—«J 4_i3ajjjui<G (Jjl ^J] (Jj l«-tjI 3 liaJJ j ■ ^Jjl 4^j^jdJl SjJIxgJ Cj^Ia-g 

4 \\a n 4 jdj jd, 4 &jLg31 jLjJogj SjLg 4 0 ^3 ■ > 1 j ^Laj] :CjUjUj JJ ^31*31 ^333 ( ^ 5 _JjJ] J'jj 4^1jL3j 4 Ja!1 

.4_J_jjaLj (JLgj 3 4 £ LialJ 

l£j^> dLLLuj jIjx-1 jj-£j Ldu 4 1ajL 1L1 j^Gj djLda^a ^ jjjjLuj ^gA jIjlc-1 jl Jc. c-LgIxJI 
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LaJ_ic Aj! JjjaJL (jUa - Ja. 4^11 J (jc- ^c-j »A-LI£j 'W is*i CjUaliuJajl <jl 4 oJjAxI 3 cliljjl 
(jj-j (_J-4J »4_s|j^k. t^iljS 4 oJ_^ja CjUalxjJajl L&J-i LaJj&j t^BLa 4oJ_^a*j-a3! CjUal * . <*\T'J 1 pj-a3l L&J-i ^ 

^Jii! JaLAjVi (j^ <_g^ iiLuj A_J,}I (j-^ c>^J • t ^'‘i * lj !j-ii31 4 _j\jAj LjIjjSI ^jLa - cJ-^i _j jj Lil 4a^_u£]! A-jLaLaj A 1 

.A jqjq^ll JaLaj^M ^A AjjJajll 

Jjtj 4 La 41 1 A i ^jjoiii jjjaj ^giij J <j£-ajj . Ail4 ^ r^j La *^gjai ^A 4^Jl*J AauuIL ;Ai^a]| <jj 

^g-3 mj L i jlfri jj_L]|j . L^jjijltj jjA ^§.qj ^jl M_i.Ll_i.io jj^a J£i Ajj'la-A g j >«aj tilJj 

^jjJ Aij^)*-* e_ji _^3£iM Cijl£ ,iia . *Ll jJaLlsL/1 4 AjflA 11 aJjLLu£L/ 4 4 -m^Jl dsliLLLI ^Jc. J^jSU 

- La U Ci^J jJC- ,-kj'KLjj ja^ j (j! C_L^J . paLl oIa 

(jl£ 4 (Jjjj-aV1 (Jjjj-I (j-ajtJ a j_ic. L*JaJj 4 *^*>a ^jc- J^JLc- (Jjij (jl Q &.aj 

^CjJI ^ Ic. 4^*1 Li 1 ^_3J L_AjSj ?£.L-ijLM &. 1 J IjJajJ Jjl ( a Ji^u! ^_3 J^fc I /j^a! 4 ^jAJ^aJI (jljj-Ll 

l ^Vij 4 ^LIjjI£I! ^-IajA (JtjJa 41.1-^. £_jb ^g-J] Lajl m 4 j.1jj LajS A-alaLucVi <-lil_j j£aJ I (j_A j -jj£L (j_A 
^j-alaI jiia . Ljjft tu 4^1x11 ^LLtS 4 Ij-iill ^LL& jJb (_Lilxi]| ^j-a j3^-5 i ^ 

Ci_m Cul£ LaJ_i& CjI >^j 31 (j£- ^ 1 aj] 1 (jLS J-A 4^j^ij jljL-al S.1 j.1> 




(Jl L-jL_jJa JLa-uill ^gJij ^{^jAA-jaJi dj3j_ujt LaI£ ( q j -iaIIs . ^kj_J j ini Li ill ^jl 

Cj3_jj liljj tj_i3 ajL& L> ajj 4^_ijj]! jJLljjj]! ^gJI 4_JjLja]l *Li3LaJkJI 

j Li a"i > a Cjjl£ tj! La JjSj^S (j^ b* ^LaJ (jl 4b^>a-J (j! V 4 !^. JaiiA ^aJlp ^ 

4_*-^3j I^LjLVI ij-A mii cLjIa, t—QJ > <~t 4 Jj>..,.a jJ>*j ^jl Laj^J ^j Li"i k >1J 4cdlj »V 

4-5jja3 ^ya3jJi ^gJJ »^1j ix oja t - J JI (J-Liaj /e^Alia ^ (jj jL^al jl 44 La£ Jjj 

b \u \j (j! LajIj (jjT^Li'a mj 4 (jli 4 i_i*_Lul (J^a ^j-a 13)j »*- '•}' ^" 1 *^ LajIL* a U •>") 1 ^Lc. ^1 Lilli 

. *1 LI l li ^ Ll t ^3 A \ i ii*1^ a A -v 1 a *.^ •: >*la w ^La 4 ol'v 

4 L^j]jaJjj£] 1 ji dsl Aj ,i,->il ^LjJjja daljjteJ ^n'4“il ^ »abA ^a^Iftjj jj)A (j] 4 ’qlVfcA Lajb ^IxL Ja 4(j£}j 

CjLiA\£]lj ^ >i^^L Iajj_uj 1 > <*ii i-na 4 *Ua*J} Jc. li jaj l^Lfljj »^LL ^ AJa ^a 4 ajj^aLLI ^ 

4 LiOLu jLhj J L>^d lIj^L c5^ ^ S-ViLLaL djLLaiiiL ^jl Jc. JjI^IL ^jb^j '(j_^c.V^ 

.aJjI^a Lgjj jji 41 djljjJajJb 4 "iLi^LLa j^a. ^JLxJI jjjj a^LLLI l)LL La Jal .o^.lj 

.AjjlLa l^JJjj ^gJ! La-a LiaLajt Oli^j ^Ljaj ^gjj 4 AajjjLaa!1 

. Lujj^j ^ Li A \ ^ g t ^-Ijj Ia jl h f\ l ,iL pLalxL i£jr*A ^AA jli 40 Jj Loill AjjJajl! jllxj ^jlaj A Li^LLa 1 *y ij^ LaJUC- 
4Aiiyi Li^ Q^jli ^jLmil (JLLa-a-Ja V1 (jj ".o^C-Laa CjIj > >iji" AjoiLSj ^a-uu Laj ^ (ji (j^AJ jl 

^gj\j]Lj jjjjlji jj^a (j>nq \W (^-Ic. ^J-Lj 4jb^Alb • A-L_>^ ^}AC- CjIjjJjjjjaj u^JIaA (jj^J 4. ^gJLlljj 

^jALLaL jj-A 0J-uij ^gjSij 4 CjILL 4 lj» a 4 aLii! ^gJj 1 irnjl ^ UUj J-JC- 4 aILia cOLa iilLlA Q^£j J 
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*Jc. Jaafi <(jj|j£ JjiLj cjjjoJja]! Igbc. ^jic. Ia£ 4 

?^aI L—lat-ijj ^Uai£ JjA jA JaIj C-ifcjjj ^Uaj ^j! ^IVn i.»1 tA-Uxaj IaL ^j! ej-cl] ( —<tjl 

♦ dljjjVi (j-o oj.13 <C-JA> a]\ ^jjb *l_jjja3l 4 4_j 2 ^ 'Ci ilj Li]_}A ^alLaJLi j boll ^Jj ^ ^Hb La *1 JC-j 

dijl£ \jjlA\ 4_ajjJa J (jj-^'V) J i-m (j-a 4JbaJI J\ ^il£-a _^A (jjtfl 

Cjjl£ Ijj £_-aj ^j-uJ (jxjJl (j-* _j^.bLa L ^ A ^ aC> ^ jJ ^ -AJ uAJ jjjj-su jl <; ^_a3j L_Jj_ujla. 

^ oj£]l I 4 JU 4^jJajVl Uu 4 _j^ 3 jil^j ^aJlaJI ^jflj^ja 

!*a 1 j 4 jjjVI j 4 >^inil CjUIIwjVIj 4(jlxwVl ^jjaJIj 4 JjS (j-a — jjc- Jjfr 4^,j 

jJljj 4Ijjj1] A 1 miflj 4 4_lu3! ^Vill 4_ilac. A Jail e.Lb Qa (j! (JjjjJ (J-^ (j- 4 

(j^Ij 4 J-ixj Ja ^Jj lj ^■> j 4 4 ''n.’i-fcll jj_*-<a*Ji ^!aj (j^a-ba ^-*J1 ^-3 ^Vi 11 4_ba 4_b^a 

. A \ L n *W 1 A *' L n 1 

,4_^.l^j (J^-taljAu L<u^3 4 a.1a^ jJ 4<jt 4_a»jJ -^Jj 4_^)I! <j^a La ijjull 4^Ib ^3Ij 

LJlc IjjI£ 4j^JI 4 j-s l^iII (ja ^UiaSfi J 1 a ^_U-Jj . Ij^UA -jl£ ^jj!l (j-4 lllui 

CllXjJaAj . dlj-4J A Jilall Cjljj 4 ^ A\^\ (j£jJbj 4 ^Ji£a Sljiio ^ Qa la.LaJ 

jjjjjJ QA AS jI^jj 1£j_Jj AaL q\ 4_i3 *jd\ W\ k«j .<jjJa! 1 Jjt^iir ]\ CjUatib A_iljJl]l (j;_j±^\ CjIc-UajI 

^ a\-\ a I A \ \\ > j~i 4 IaIa Qj£j_uj 4^2lHj_ui jl . nl ^^-9 dl^jLc^jJj-uj |^j_a 4_lliill jlj_A 43j_*-aJj ^jj ij-A^\ 

4_Jj3 .*IJ t I ^jbkJ Jj-Lljjl j^k.nj^flil 4 ^ l ^ j djlj \) 11u ^3 . U-iajt IjA ^jj^Ll 4.*1 j t ^*>11 

Vj 4 <Lu1mJ 1 CjJtJafljlj *4-^3 CjI j ^aj ^aJ <jL 4 _jV 4*aJ ^-< wi j q\ QjJ »^jl_jA (jLw 

^2 \glia-uaJ CjUijla_A]lj LajS 

^Jc. 4 4-jli_^l (j^J C5^] (33J^M (j-4 CljUijla-A]! (JjA *Ljb! C-UjaiJ! q\ 

4_(jj-uJ] cjj_4-a]| SjiJIj ,4_ijjjJ)iil]| C1 jIaj>JI (Jji ui (j! »<51 ajV 1 4<^_ii&S/i 

(jl ^Ak. 4_ujjj 4 1 *^ijJaj jL-saiiSVl ^ Jia3 4_bl£-c] pi’n'unLi (JS dulS 

4_&li ^LJ_bj . .-,q'i JA 4 4^1j x 11 JJ 4_liali_>a 4_ jJuA ,J_aj ^gJ] Jj1j_a]I (J_jja 1] Ls^ia Ij^aj 

L-flJj n-Vll (Jj-0 jaIujjJ jUjLujj >g Ja» 1£ >bjl£ ^lb ^3 4 1 ^ ^ £ ^alc. 4dj1^J Ssh • J> 

S;ja l ^ ^.laa ^-Ic. IaJju L4j ^Ulxu (j-« .1^ tn^ll LAAJ ^i\\ (jil-C'Vl CjIa_^ Uj> .-nVnj \ mil 

dllJ-il tul 4 ^jLujj 4^1 J t nj I ( jjj ( ^g_tll 4 c? i3 . ^jJjaI LUj jLjjJI ^jJaxJ m u nl 

^aj-k.iujl 3 %^ Jjaj daljL-t-ul] L_a3j-o u^lliA 4 4_jJj£j^| LH 4 V .4-£jVi.a Cj^_uj 

^2tb_u4 Y jX-ialioil - jjjjjjjJI 1_AJjj-4 LaLaJ 4jjijj diisLluilj l£Aj ^3 

djUbSLaJ oJjj_a S^ol-Lc 4_C.l3j 4JjJ_^]l CjUaAAj 4 4_iLoiLoJl ^C-Lla-a]! Uajj_b CbLuijti - 

j<; ‘ ^ A jy ^3 (JjA^il Jja! (j-o ^U-yA4 ^uJajj djljjj^jbd] j^bj 44jjfl jjJjS 


? ‘ ^“' i ;"lJiIj^I ^l^ial Qume ^ Philosophy in the Twentieth Century -1 A. J. Ayer. 
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LjJ ^-A-ujJ cIjLujJJjJJj-ij l - \\ jaj C'J-AJ^ ^ J Ll1. .ij ^ jLjjHiU 11 V \ A_12k, 4jjjjjj Jj ^ A (jAj 

. I (Jj ^Jj 4 JjujJ^9Jj 1 ljU-u ^klAj 4 ^SjjjJj 4 u^1jj-jjJJ 

Ja di\ ^lau ^Jj oJjjLIj 44jL)Ljajl lAJ_JUjj CjJjLa. 44 jjJaII ^_9j 

*t A° ^LtM JjjjJall C5^ c ' (ji^“ UiA ^ (jjdlLuil! 4 uLliu] A L k UJJ ( ^iLaj Jjj-o£ (J-AXJ (UL^l) ^d9j L 4jJL$JI 

SlJ 4 aiC. dijl£ La£ jJllj jjj (_£j3 a (jV 4g-\ m knl ju^jabjjj (j_^J jjt jA Iajj 4_Laj1I oIc-Ja 

(jL« ^^-9 A l rn'^jJ 4. iIVia ojjA-a9 .<jjli*i] <j9^)A.jJj 9 jj*ua u^ILa Ja*jJ Li jj£j *UjjJa 

4 4 j nlnll dijAill <^nflj a\\ (3^Vi 4 lj-.-^j (JaLILaI! J ^ H ^ O ^Ic. diili J9 <jj£j <j <j^AJ jAujj9Jjli 

,ii]bijai]l l£LiII ^ Lj-.-^j iS ^\ jj^JI 

i>^ J ilau 4^^]^!,!^ 4*ljjilj 4 a 2j£j (^LII 4(jj«li] (jj_j (jj_l^j]_^J jjjjV i J-iaj 

oLtaJL A >J\iL jJ_jj CjL-ca9^l9 dLLxIi Lida 4*jaiJ <-jlI! 4ijJjli ^11& .<J 

^Jc. 4_la9l^A 4<—ilixull j_laj 4 ^_Aj l S" >^Vnnl 4(jji xuaM j_Lu_£i]l j_laj 4 Lgi! . LajL Cijl£ La£ 

J1 odK di\ t ^i^j3ij-LjU^ (jjjJ! (jj-o^ij <jjjJI iiijJj! k _ 5 -li». (j-^j LoLLa ^Jc 4_la9lA_A3l 4 jjajjj 

(jj. wIaIIj LoS LqLoj 4^JlxlI (jj&l 1 > ^kA — 4_^XAJ 4 1 ^ 

jojLua£ 4 4_j. \)W) . A_jj» i s-\ «-bj t—4 _ajULo ^ \ i 4 4_iu ( ^9 

4_i]jA SL£l^_4 A nhil jLiC-1 (j-4_jJaLLJj .L_iL*j1 A .*) \*W dil n-fij 4 j)^ n^jJ 

<Jj9 ^9 trnC-l^ (Jj 4-i-a9j ^9 V — JJ^ L)J ‘^ a jj^ l3j 3A^ A ‘rn'^jJ 

4_i& lj_lic.t La (jj-^j-ij 4«iLuij]j (JajLLa ^ i>»y )j SjUj-lua 4_jfljj9l jla_iiL ^ ^» 1 t,»A 4 _Ujaj£ 

jLjjjJI (j;i2L>^-Al! (jl Ls^-a L ag l^lisoJaii 4<L9liJI <j; ditj-k-^aVl La! ,4_iaLW 1 4 i r^i^j 4i_i-ajj 

diLVlj jjjJ 4<jJuiaaJi ^_aaJI 4_A«a9j ^^-9 »4d^.lj (^1 (j-c (jjj^ wn 

. J^JJ ^g-Ak.L A^ljiia <a*J ^Jj (j£jqJl |jA laaJi Ll9 4‘LiAljWi ^Afl]l 4 ■ r-i5j ^9 L»1 .^-LLlIa AjjIjL^ 

(jjj kVnj 4 _j_uj 19 »>n c1)Lxj 9 (jjJujj 4 (jjjjLilaV I <j_A ^,.3^2 (jjAiALiVV I ^_aa] 1 ^ (j^ 

Juau 4 J_ixj ^liiaj J^i (j-c <j1] . jkx^J\ SfLoi dll l^aic. (J_^" ’(jjj (j-?^ r4^ L>^ 

j^£j_A \ n i ’^iA 1 ^ 1a 4 t hj Lj^iLk. ^ n'q^ ILa ^19 4(ja;1JjJI J_i9 (j_A 4_9 j£ 3! (^aj^au_ujl c1l9j (jL^. IaJ-J&j 

,4.al.h 1 ,|jc. jk^nC. (J£ (J^-^ J^J 4 L^J ^ o^lij A \a^ J jAj 4 L~S II jIjIa! ^ic. jLaj .JaUn a!1 (j-c LcdjJa 

^A.*l j& 4_jlc.^li (jl V] 4 aV Ij ^JjJaLlA (j-A mj (j 1 j_Lu^J! (jl Aj 

jjjaJJj (jj-ljjjJ La £_a 4Laa''i 'jj^h^-All L_jLa 4 j_Lj_jJI ^JLc. (j-«a ^La . \ AijaJj d^-ij-sal 

jjjJJaJUj 4(jl^J^_Ali ^jj A^k"iL ^ 4 (_j-A 4 ^>J } .4-^)A CjL^J-UiA 

L_flj\.dj3! jS-d jda9l 11) 4 4_j_^iA 4_daLjJa9 dlLjj-joj . /jj > CJ^ injj 

^Jc-1 (j-«a ^LaJa o^-aj <ij^A^ A (jjIjLjj cju£ <—a\ Lu£l 1 ^jj9 (JjIjIaj <-jjIaj! dL^-utA (JjfiAjj 4‘dwJ^Ji 


113 . m V Jj^l Oj3l5 Jl Sjbj ^' j ^ il i ii i \ \ i ^—i^ ^ o v 
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dilj) t <-iV 1 j_£Jj 4 jgJj^ jljjjJlj j,g laLacoJ j.i 2 kj axaJI g j_^a ^Lk.nJ jj) i^j jjJI^ Lij . 

A-aLujj] ^.laj V diLi-aSjII jl jlxuD Lfraua ^ 1c. 4_2 ljJ ^J_l dj-^l (^-3 jj^-^ jjah^^ali jl jjJjj 

L. jL*i 4j {_£ 1 >«aj 4 JjasJI ^aAj (jj^jjj5Lij ^3 ^Ajj i s-i) jl ^jLjd dr^J cJj^- La^j&j . *L^iJI 

.^Lall _jjL«^ J Jjtj V] 4J Iajju a a ^jL-uli j^VL lfli£-o jl£j I 1 »^Ic. j-a 

^ wij 4 ^-^^ -A Ijjl dlt. 4 u] . ^ jjj ■ <aj]i A jtL* (jj-illaJ jl^ jJj ■ <-n"dl jj^i-aj jJjj_^]| j*a jjV'slI jj 

L-a j_£jj ♦ jjjj-*-a«a t*mna 4 4 .<nV4]l ^uaj_iV 1 d-^d 4 _mu1£ ^-3 L*£ 4 jjj ir-nli CliLj£*a Ia^-mjL jl 

j-ic- ChLajIa^di j juajj <. aj ^_Ic. d-l *-- 4 (*Llaj ^jitj LaJ-JC- La jji^xj , JjLu]I jA 4_j jjaj 

j-ic- ,13 j ,4_A$^a A_iaLj]^jjjjj1 ‘Ulujl gt<a,uij jJjjjJI j*a ,ld Jju ^aJ , LiJjjoii J-Vnll Jj^jjj 

"?^£joiaj1 <xaljJj jj-ajii V |jLJ' ^jIjjjII jjjjV i 4 jJUjjl iilL jjC 

jii] 4_a^*_All jc- IL^j ^iLiuj j_-a jjjL jjLII LjaIaJI j n-nall ^1^.3 j_-a ^jLuuIL jjj*i^ ^Jl 

4-jjjjj 4_jjllLa 4_JC_^Lij A qj-s i^i & jjjc. 4 A IjAxJl ^Jj 4_j^aVl ,^-A 4til j-ujjj LaSUa. 0^3^ 

4_jl^j s , ir> 3 j- UJ C 5"^-5 ^jLq 4 __gLa 4 jai£l_^ j-Ljjj ^g_II 4_jjLj 4 _ 5 -^J .^AjA ^jLaLuJ (J-C* 

l^J J (jJa 3 ^ Cj ijjjij dr^ dj^- \* A-y^A i-luA ^$\j 4^itlluj iilj-uiij <-;-Jj3 ^l*J! 

Jl 11 4(dr^d^ L ^j-ciaJI (—L^ajj IjA i^laojlxu' 4 ^L-^j ( 3 ^ ^ Jafljilfl .A_iaLjj 

^V^A ~A k nil oj_£ua 1^1 a\£j j .Wj 4_j| ijj Jlfl] 0^3^ ^ U^_9 4 .^ 

Ij3^wU jl 4-3L^ Ijj^JJ (jl 4jLj QjJ ^aA (jJ^ii 

La^All aJA d- 4 " uV ‘^- ii - i ^j3 LajL (dl^Aj' .4j d^ ",Ij^La d|}^ Ld <3^ 4_LIa]| (3^ LaL^"nr A 

4 i Y\\ a ^ ^11 dj-^j *Lv)_^» d-L^j Lla^ ^ 4(jJajVl d-L^ S^jL L^dLsJ! jlaj] 

(jl£_wjj LL^ai d^V^ 4 ^] ^-sL-iaj - cj^j^Ij 6 L 5 ^ Lj y'^l 5 4_5l^od^ — td^ 4 ^^ clh 4 

jj ^ xtH (jli 4djlilaj d/L 4 ^ ^3La .(jJajVi (jj!jL <Jaal-fc aII jA pV)A ljJA (jl d^J • jjd k ^ IdljLual 

Laj ^ij ’) Vj 4 \jj -\ A (dLlA (jf 4 ^ Wll (jl d-f^ 4*—ajJtJ (j^j" id^J • (JmjAjoiII C_l£j£]I laA jjjJJ dj- x \j- , -‘ ; 

".L_ajjuxu Ljla 4id]j <a^jLAj \ 1 lie- IjIj .(jl^j^^ 4 ^^ ^ 


(J^jcJil jA lj^ 4 ^ >3aJ 4 ^)<i^!l c - * A alj^ a Ijjjuj jl S^Sal 4^\£jjd (jjjj-aL-4]l j-ft Ij^lj jl 

jgljjj 4 _ujjjju-u 4 jLS-oJIj jLgj]^ 4 jl£aV! 0 « 1 A ^ “>■% 4_j1 LSjy^ U^ (^gL jj-aLilj ^-Sj^Vl 

j^CJ (_^ J_-C (ji ^gJI ^ i£j LoJ 4 - jc> ^ j IT I J > k il jjj ^AIjj-JJ jj)^ A L klj Ijjjll j^J L » (^Jkl^lll 

IaHH k. 1 ^ 4^j_^JI 4 jj_u«aaS/l ^jjlal ‘‘LiJ 4_ui^jj ljjjA ^Laa .4 _i_ujLjjVI jl^aVl oLa ^a ^a jjaL ^a jl 

LjI j\ d-*aU diVI-^ ^ J-lJ j-^J |d 4-ji 4AjLk.aA3l <.A Y\ (j^aj k ^l-s jj .j^ajl] CjLaI£ ^aA,1 "iC. j^J 


114 . m X ^ t_il c^J^j c> cjt^ cK^J 1 ^5^- 

115 4 JI 1 JI j_Lji ce_ijj_A jl^iV =j cl^l c>^ An American Indian Model of the Universe ^ Teaching from the 

American Earth. 
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. (jja^.lj Jc L_ajjA jj-alj > {Jjfllui^Ilj 4 jjJalaJI diVl^- JjJ-aJ <jj)^l <■, 

Lijluila Liu J>nSJ ^Jsj JiJl Aj JaVl WJ1 jjc. CjLaOj^JI j^o JJc. J luj] (jj£j (jl (j£-aJ L£ " :4 _u£j 
^ g_Ic. jaj V ...uJIj l^i LJ£ 4jjj_£I] ial k^ijl Ini I -jj-Sj J >j ^aj LaLj Ah *v 4 (jl ^ a!1 >^V 

"» (jlfLoJlj (jLJl (J_^a. Ai^llfti! LuliuLa. 

A 1 k h ^ lluiijl Jau Lull lujjjc. ^>£aj Lula 4 ju£l A-utiLuu (jlfLoJlj (jLJl Jlxu Au±uuil dlLuJaljj (jl £_aj 
4_i;jA .<i 0 j , (Jj^gAA JJaA (JjaLua (ju* AuALul V AujIu ^jj~Ia^jc. Jjjj U^JJ'j AuuL Culj *L;L-a 

(jUjJ! Vjj AjJ (JJ31 JJ (_>-aI^a 4(j_^ujl 4 ^gqj J (j^j 4 t jjJ JJ ^gjj^Jl IjjJLia Ajuaj 

V 4 4^L13 (j_A Vj-J 4 ji^ \jj g LlJ I^ALla ^g.A-k.U La P^g-JU j£ (gJjJl ~ ‘ n * 4 hIaIIj ^-jJaUill ji ;jl £uJlj 

Jill pLxuVi liuj 4 ‘LjjILJIj Ajc-jjJaj^Il ^quaLL^I fiJA ^^ajoU (jl j>^.<u 4<^J J£l »(l>AUa 

. Jac. CjVIaj jIjIa! CjIj CjVU Jl jjjjl Jaju Ljjc. CjjI£jJ a. wVnl 

ciiL 4 ^AlJall ^]1_& ^gJj a iu 4 ^g_*JaLIl jl ^jJal^jl pju) 4 ( > jjj1j^J 1 (JjJjJa jj£- A L'S t n 1 p-^g-u l!^ 

1 ^ j t (jjjJl lj" b ^^ Cy* u l u 1 a ^ac- j^l p.^g-u lJ-^ L5^1 ^ ^ ' ^*! t .i^ij »j)Vl _j) >^^1 

^il£j 4 *L_ujY 1 (J^ilj U-lj>^ ^ 4_iSi 4ljj^u t^lllA |j^=k.j-<i (jJ Jy^"l. i-aViS .Jjjall Jl ^g aVh~ j)V 1 

tCuUfJlj 4 j&LouJlj 4 JUVIJ 4 jl£aVl ’ J^& AjL A L^aj p^g-uj J£ IjA J_ja]l 4 kilt^aj j)-«uJajjj . jJaj ^g£] 
^LaJl lj_A ^gJl ^g /in 4_uu ^u_*-aj i< g_£] J^l aja_Jl jjl 4 (JuaJLij .y^jAUa (jj-^J ^aL£j (J^Il .luljjilj 

^LxJaJl 4_l*_ujj ^-j Ui-irt 4 ^ Hr ,h*Ti <Jj_a. 1 j_uj 1 Sja dOaLjl ( ^gj]l ^g_A ^ILxIl uigTll AiJajl oilA dulS Lajjj . JjljJl 

. 1 JjI Ijii-aj (jjLUl c^l^jl 

4cJJ!j 4ol_iaJlj (^pajjjj SJj ^g ajlka. Aj£]j" 4L_ijjA 4 u£ 'LLJaj A^a.j (j-o Jlj j^ 3 ^jAUa^Lll Lul 

J 1J ^V^lj p-Iaw! Jl ^Jl*Jl Ju fljj ^. (JV1 jA A^jlal ^if 3 ^ J-iaslj ".^gjj^Jl JUC- AullAiilj 
.(jjjAUa Jrtl > n^llj cJLaVl jj>^gSJ (JjLuij ^gA I 3 IJI (J di\ t sx JIj Aii£]l ( J (jjiJlnlli .^ ^Jx«aJ 

^-l.ilixLI ^g_S ^gjjJ] pj-^31 4 '*jJaj lili , 4-u'lLulu! Aujj aAA jjLa 4L_ajjJb La£j 

(jl Ja_a3 pj_a 1] jj . ^g 'it ^ (jj^ UJ^ ^ \i ^ j)La 4 Aujlull 4_ u axJl ^g-Ic. (j-^ljlu 4'j.^ ^j £(^g-wi cJj-^ ^JjVl 
Lo ^u-i-aj Li rt .VvV>r> .AJLijj (Jjj-aj Ja!uj jl udLiA ^J1 pj-a]1 JLl-u (jl 4 4 i^j 4 <JjAaj Lp t_fll in^Vj . (JjA"n 

. JlLIl ^l*Jl 4 ^aLLuLII JJ ^ AVn 4til]j lI^j 4^1Ua 4 ** 1 wj 

(jj_£]l jjj ^gJj-gJi (jli 4 4lulj_iJalJl pL-dc. I (^g^l 4—lS-aVl jj^ ^ lr>- 4 j^^ill ^g In. Jc Ll.uaSj 

At k^Jl pLo-uJl (jJJ (^^Jj^il 4 —0 ualllA ^3 JiJ (_^JliJ 1 (^juWll AjJafij (.^LIl ^l*J!j (_}£joiJ f^g_jJuu1 4^njJ 

CJ*' 4 LJL?^y JajjJa]lu ^ul » ^JfluJl ( ^g9 (jjjouxj (jjLil ^A luSj^ 4JV1 .^ga.j^Jl ^gifljjJl ^]l*Jlj ilL 

TCj-ajj . j Jjj 4 jj ‘ ^ j (jl ^ J Ln mi p^aII (jl AakjJ ^Jj 4 AJ^jjU ^ > nlja. Ij L^-n 1 ^g_Jj 1 pLi^Vl 4 p^iJajAjl 

.SJjxjII ill (J^ Ajjifij p^gjoJl 

^a jjajj jjau aJJII (jlu 4A^JaJalj i^gjj^Jl ^jk i jflj J cjjjA Aaj ^iA J;Jj (jl pj-^1 (Jc- <■ j» > 


^ ^lui] I 1 ^i/il I (l_3^i=»j Ag "yj (j- 0 £_j- J I J- 
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La 4_jjj <J (Via l V jii <jj£j (jl du^. 4 (j\ jaAJahVL AjU (jl (jjJ j.l Vn 4£-£ljl] (jALi3l 

La ^ jltoJl a JA~SJj ^ a!1 ^jaIaaII A CjLa 1£ ol^j (jt Jjjj 

^ a \ n >» Lajj iljl Ajjou31j 4 AjLpS .SjjjjJa3lj djlilsj}! Aj 3 tiljLij V Lajfl 4 a <jj£j (jt ^j^aj l~4IflJxaA 

.‘dSjjiA ^£aj (J-£ (JaiJ 4^_jou 3I (jj_j ^jJajVI ^-k- LlA (AjL) ^£.1a£ i Q3 j 4^}ALIiLL3i ^3] L<ulj 

AjjLui^J! 4A-n \ Til a -\ l^-iJajju ^Ji3! .Ida ^il£j Lll£ IA_j 3 u^jL-Lj J^.ij <^]LjA jiLlj 

^ Lj\£a ILwAjV ( _ 5 -1u ^ aJj^a ^ 4 (jAnaflll Jj-muj ^Laa^j Jaxdail ^-k- jP-Loi] 

LgJ J^>3 V C3J^ (J-a aJlSj AJjoIa ^-k- £5 J>a 31 j-k- JJ*-LaII t^Hkj LajIj 4^3L*J1 

.L*Ua 
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liaO ~ * l,q ^ 


ojUJI ^ 


dul£ Clul£ <■ iu£ tlij 

AjLoC. (.- LS^^" 4 4_lial^. A_i]Lia. 

(jjXjJV \ CjUj^. L-fiSjJJ V J^\_2kj! 

,L_u£jjII ^ JjiXJ J] <CjLlJ iJjjU ^ JJ S.V4» Cul£ ,^1 


t nN N 4 jjLa ^jjjLgjj 
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£jUJ) 


^>aa»a V 4 *LaJI (■" \ Vi <ja» Lii^ lajla (jj.vfi*j iljjj]! Jji$£ (jjjSflJJ (jjjll (jj 

4 j-Ljjjj! <■. lu^ ^a_A 4 (jj; ><-iV 1 ( j£> . ^_a*J! ^j, 1 A ^j_A AaJbajgJl j)Sj t n^ ajJj 

A-dLadl t'Lijlj^Sj! A jj)Vq]l <Ja 4 £>Jjjajjj jt p.\j_uaj!j c ajk^ill Cj\jjIjlj V 4 Ca\jjljjII AaaaL (jIaj^M 

L^jIj \ ^ J ^jJj JAi A \ A t r.VlA Lioij (j! jJ_LJ 4 ^ 411 Aa_ujLaJ LaJJ 4 _jl-LujVj .AaSb^Aitj 

Ia-IjCj >Sj 1 jJaltt]! di\w dill L-ijUajJ (jAA. ^^-2 j2Ljjj ^^all di\W t»]\£ * laJ-mJ (j_jjLaJ jlai aJ\ ^^Ic. 

Ia!i£ jj£V 1 Uijli t ^ I I i ** <1 ail k‘o ^ ^ k l*Ti a \ 

i qdkJJ ^ 1 c. i ^-s ‘‘tin 4ILullaa ^jjj ^ ^u,L«VI cj^Vt liA IjJaj (jlj 

CjUa toll AJka. (k _ 5 JJ < # vl V) ^1 4CAjjjj£T)/l ^1 4AajlaaYi 4 W diC-UaiL^l uJu£~ Cj 1;3J! (J-i-al 

4 'jW >ni Ja^j ^3-jjj-i jjSjj 4 4 Vj^ . 4 ni a (_3j_laj Jois Ifrjaij ^ IVi"i J ‘ CjLjjjjjJI <^1 4 4 -JLwJI 

La^j l*n "fcj Slja jAj 4 ^jjlflll , Uil k li ^jj-fc iLJi Jla^jll IgajjJ^li (JjIjuj 4 _ 

V ^ 5 -^J * 4 -j-uAj 4 _iaj^] 1 jhc-Vl Ia^J (jjlJjjaSW V aJ\ 4.jj£ 

4 _a£>iaj 11 4 fl Ij" (jJ-lA (j -A b-LS jjLa 4 jUuj-m^U Jj-j 4 J-i-safll! ^^-2 

l^li 4g-l^, mi 11 SjJall 4 (J^Ij t."',1^t^n 4^£V1 Lajiicj 

cilLiA ^j£j ^aJ 4^djLjjjj^)j Aj^a] dIjjJ ^j/nlllj J_*-cajj LajSj ,L^jj!j!1j JaUQ^.iU CjIjjjj£]V^ (j- 0 *^>4^ ^LulLu 
4 CjLjjjj^j AjujL ClJIall \jmj\ Ij£Aj i^j-oc-VI ^ ^ t »’‘>a 

LauSj .DJ-uiT^ ^JJ) J lllj 4 AjLjjjJ !jjJJ_lsi|j 4 A—LlLaj L H^»V Ij 4 4 -XJ_u) ^jj^.j^_ujlj 4 4 LuJ 4 4 tn^A 

4 JliJlj (—itiLc. L*ij 4^jjJj_ua]l £-a ij^Aj 4^m <—blaat S^k 4S^jJxil Ajjjlajl 4 ^jjjjjLi (Jj-ajj 

3j_cC.|j 4 — Qjq . s-\ AaJLa 4diLajJa ^oj_3 4 1 \ m, CjLijJa 4jjja>Vi CajUu 1*1 (Jjj. *i ^11 ^_lc. (—fl > 

(J-a^j Lga .a 4 4 oauja ojj > ni Cj^ jj >nir. ^jjt_..,jj (JjJjI 4 4 fljjl*i \a\ j-jj£Ji 

.AaaLjl^JI IgaalcJ diljj JjSS^\ JJjta SJJ^A 4 D^iAA U-alja. 

4i-li|;jJ! <sl)J_aal 4 \ d£Aj , jsISj \jjIa IaUu AIIjaa du\£ ^^al! Caljjl! (jj 

(jajjj (j-A A^Ua L*-a (jljji Cj_ja^.l IaJl1c.j .AJaj-ua CalajJ^. 'Jf\ jou] Ca^;j £_a 4 ! ^aat-ula! Laij (Jtliaj 

p-LaII Ia£ IjjUIj 4 - n,w .AjjI^J! AaAlajjII Aua-UIi ^ja Aajlaa] du\£ Ca^ jS unli (jll 4(jjjJ^iaA 


^_a 4 (jj> > \ .A^jxAi] lajl^j l&jj j ilxj Ijjb jj (Jj^^ JL>^Ai ^ 5 -^] x^a3 ^laaaj . jJLaaa ^Ic< 

4bjil«» lijjjSi) cj aVi 1 a^ \a jj£ j—* iljj mj .wTi m 4^Y jal£j) ^^aLjLki! ^ (jjjj^-a 

(j_c Ca^aj t n L^2ul& JLaSV aalajjj^]) 2 _jjl <j_c 1 ^aa.) 4 ^jj^j 1 uJI *®;^j .p-LaB JjS-wa] 


117 c> (J-^ 1 ^ ^-^^ 1 t 3 kll q s\ i **\ \j^j* Paradigms Lost d John Cati ^ji cb=>^ ^Ik j Robert 

Shapiro A 1 ^ Origins. 
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fkJ jl A_2Lp J] IIa. A-ajLLa tljLhjIpJl <s3a tlu\£ .Cjl£jliu3l jjj£j] jj-> >a£l 

. LjLjj3 ‘Lajjoij-aJl l^ijJ jc. Aj^L 4<jj^1 CjIjjJ^ Aj 3 ^ aVn jl j£-a1 Jaxnj j^Aj 4tl:Uaja_AJL ^JaaUj 
aI knlm (JjS-jou] 4<jjjiJ jj-j£ tljlp ^LuiaVI jj- 3] CiJLa 4 A_uIj^£]I 1 ^la-ula uuuu 4 jj_j£]l tlilpj 

Ojj3J jljj - IjA. ^JjjVI j-a j 1 a£Aj it jA jjjj£]l jSL£j jfLij »0 — 0 — 0 — 0 — 0 — 0 — 0 4A_Lj3a 

p|pj 1 j iUjSj 4—A3jJa AluiluJI jl_3 41*1 *sAj . t_fljJa (J^ C5~^ tljj«l±] ^£Jj 1 tilLLj 4 AIxbIuJ 1 ^3 j^jjflll 

4 UJ"i^^ j-a Sp jjjj£Jl Sp <■ -Uaini LL^Ij ,du)jSj 4jji-aa3j 4jjahj^pjj t j.ia.k.nSlj 4joahjj JA j^a 

. l^j <_uaLi. Jjflau till 3 AjjjL. ALuLu AiL>La 

eLia3! ^^-3 1 Jaau \(g ilaauj LjIj JuC- ^l3a >^~i 4 A-ul k»llj A-jjLjVI A W Jalj A_jjLa] 1 ell atlVnll aJA j] 

£-a ^p^Lj J-^-lj A_*Ja3 jIlLal ^^Jc- tliL=k^*j3lj tlLal >^>]j :A_-alHa tlijl£ Lpl LLa.1 4 a ^i^hii 4A Apflll 

j3jju_uj-a jJj JlSj .Aj_uj1^J!j A_jjL^£JI j/n-tLII j-a LflSljj tlil£ Lj $_^aI p;jj^ ^jJc- CjLaJjy^Jlj OLs^jl^I 
j* ^1 jjjjJ.^ A_^.ljj jl Jj-Ia5 j£^J .^)\ ktJlj ^L^jVI A-S^xa Jj_^a jjjjLLj j^LI! 4 L5 _IjVI JaLajVI 

^j£5 JliJla. p<jja. <Jj£jo 13 lgj3 jl Wn Aaj^Iaj 4 l*_a La^iLluJ 1 j£Aj $ jjaLlaJI A_ajjjj ja AallLa p 1)^.1 jLuLL 
Llj Laj jl .tljLijJaJ! j-a <jj^1 ^Ijjl A_abj|pJ J)l q-*k^ jJ_a*JI ^aj J-jl^H IjAj .Ij-iiau 

\g aIaJjjjJ ^^1^1 ^Lkll SjLaII L>j£- 4 4 ^ji£l JJ» *tj>y^- 

J 0 jUj»i!l 13 a ^_3 La {jl£-a ^ (jj^J L>^HJ »Ajjj ^aJ dLllS-aV^i l-n£ijJ CjIjjJ>a. 

ll Iajj jl ^SjLc. V LjJ\j 1 jl jAj (jVI AIIxa. A_fljjlaj AJUajl 4 - n uuj 4 (Jj-Iai 0 ixuj l ^ c - ^ - a mj 

,l^i]L jl£ ^j 5I uVi 4 - \\-\ Jjiji 

CluLc- liu HiLlj 4 4_j_ujlxa CliSj ^_3j >1 jlaxJ \,g A^aau SjL-a jl A Lala 4<1jLuJ^ ^lal diLuJ^ 

c j j _ « 

^ j-3^ L)i ^i.h 131 4 La *£• Lu 3^- ‘S- 3 l)^L I Al^ L t. n l ^ 

c3a (j-a j £-4 Ajajljla djlal^Jl tll^jxdl til!3ulj ,(JSLoiiuj (Jc.l£j]l Aal^. ^jli 4 I (J£jolJ 

Aj.Ak.nj La 41 ia } k L>a 3^^ 1^-mflJ (Jjju (j! dic-Ualuii tllli (jSlj »{J£Lj LaS Acj^aj (.J^jL 4 LLa 0 jou]I 

(JS k'iT) 4 Lp^j*. ^aJLxIl p 1 Jjjl~ jir k^l dilljpk I^jIxjj ua\j 4A_jjLxu£]| (IjISj .Till *J_A (jj .tliLLUj-uil 

CjUq irtW b'lfrl till ail tlu\£ . (j-a l^i£_uJj 4 L^££sjj 4 jit ,A CjLjjJ>a. (j-a *— j ^j_)^. jj^alujlj 

.La Lajj AjjijjoiC- LIU* tlul£ 4 1 na. Laliaj AI£nia 4t^3jlj V ^j3I 

^cLjiJ (_j-aJ ^3J 4 ^ \ 4 (JjjjoiSLa ^jUajlu LaIt. LaSj . 1 * i^» A3Ua t- 5 l\^'ik»'*i Li j^jjV I tlil^Lu A^ajlia ^j| 

(Jl I 4 - ', j (jL£ 4 jjLa-a ^ ‘ r-j ■ ^_3 ^^~*i ul till Lij^ a tlul£ . ^aJL*Jl ^_i£- ^LLj (_uaj_2 a- La] 


4 (j.kiA.k.’lJl (j-a dljjjjij (j^k uj (^L31 4 !^gjLl3 j k »V 1 77 .j-k.iUjl ^pa Ja.Ij • W^J^J 6 LjjA k >nj 4A3Ua^l 

Lai £A_l ^3 ij\ c-Lall At > >ij jl 4 qL (jl£ _^] LaS 4AJLLaIl Ajjja a CjLjJa. Jj^ •‘•■j (jl 

.tlLLclij]! j-a ^jj-all A3Uall j3J ^la^J3 

^jj]| Aj.a-..'-j La Jj£ 1 tlLuJaJl u_jj_ja, ^3 1 J» a d3a tlLLl ju k gj 1 au 0j_ua1 4 A Lr-nqil j^aLulj 

pLLc- ^-3 jj alnall jjjjjjil JAijauall (J^l (j -6 ^ gliAj^a tlujj 4tliLljaJl (JLiLl 4 LLL^Jlj , Ll)L^ 
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bS&X A Jaju £_-a LpLaJ! dllajlp 4 I,i£Aj .(Jj_kl 4_llk jdjjJ ^^-3 ^..aldl 4£jjdu ,hjm SJ^Ij 

£3Jj ^jj\ JaLdVI 1 —iLouSI ^3 1,1^. SjAL-u 6 j-a jd_uJI ^jAJL^U JjU 4 4 1 ^ u <-J ^SjI djLjjJajU-cJI jj^ .Til 

. .jaLpI ^jl dj^la. 4—flj£ (j^i. (juaa-aill £. Luulj 4 4_ual^JI LhLpLi. (jliu < —idS 

?4_ijljdiC. j-a ^Uaj gj-uoi La3 . 4_jj^ 1 jjJ ^ ~>rjdl A T> t kiV 1 ^ j-nir a dl_pj L^-Jjjj ^21 ‘ -*^ Q ^ jSLJj 

J^kjj LajIjaj^ 1 qJVm (j j^V) jl j£*j a-iiia jjjLa] A jaja 4 ajjj 4_jl ^1 4 Y\ ^ 4JLuja 4L_l1c.VI ^-2 4 j_& (J_A 
dLi^ !j — La JjjI 4 i.l q» .a 4(jj_kl djLLjja, £ *-4 oAAj dAjjjja, £ *-4 Aj-ulaP “LsUaj d -i j.au diL^jja, 4u3ljaj 

jl (Jlx-dV AA^jpaj I ^ laflll JaJl3 ^ jl (J-d^j jL£ jJ^a jl j£Jj 

? jLa (jjjLajj l^JAuaJ La£ 'VSjldi 

dad jl \ix Id.,;1 |jj ^2^. , (juaLiJI Ujjatjl (j.1 n-Vi V jl*d-ujlj Li£j_^, Idl jJjj 4&^-a (JjV ^1*JI lldd J 1a 
^^-Ic LaLd 4_jjljdJI ^pajV 1 jl 4 jj_j£II jJja ,*j >'ill ( ^J] djjl ^^dl! 4-jjUd! dilj_xVI <Lmi1mi £-a 1->1 . ^ 

AjSljJayi djLaSljjI! jc (JpL-iuj ,^_&di Liili 4 pi j-fcll A i a\~\ a A \ i >>La. jjdj ^^-£1 <jjj-a_dJI j-a 4-> r\ is-i\\ <3\ uixl j 
4_ijlS-aj £-a . CjL p\ a! l ill a l n 1 ^ 5 -^^ Lj^jAL la 4_ajaj]| oLiupli &aa ^3 £_xLpUI ,^1 CjLjj^JI CjjLs 

j _n»j ^lj ^(jli 4 U 3 jUlo ^ Cj^Uj J& y $\ jn^ aII (ji^J 

£j_ill — Cj\j^£_u)J Uij^fc l7ij 4<Jj_p LiJalA^jj CjLllJj^JJ l >~Vi4 l\)\)-A i" V s ! ^ <iU3j A-l y^-AC- 

■* 

nnaj 4(j-aj J-u> lii3 La£ 4luu dA. t*th Laj) - SL i^JI iljj Aplc. Jc-lioj CjUjJ^I] 

djL&jA-^ a 31 due aIaI LctJuc. 4 Lx_lL diljj ^.1 1 s-\\ diljj (j£\ ^yA 

J^j ^-lc- 4_ 1 dlL~ '^■Li^aV 1” djUj^aJi (jl ^liJa-uaVl (jj-3 4Lda*J daau £A Splui^II 

l ) \^ >,) ^a dj\jjJ)AJi (j-4 Jj^ a, jf ^ a\-\ Ij c iAis-t Ijlj , jAJjai-u ^A — “A^Jldl “A-lnll £-a ijdasl 

L4 .Ai&Ldal^j S^_d^ (jl ^ » nlnll (j-4 *dli — j_wj ^g-lc SjJ_a]L didj dijl£j 

(j>i»J jdl ?<_ilijjl^]| *Li-«a3 ^^.3 4 _ui31Ia]! 4 l^uflJ JJ-^ C 5 “^' ^^it Lud (jl (J\ di*\l 

.IjjI Vl mi (J^S 4 (jl ^ 1 ^. Aiutda djlj^>jVl ^jl ^IaIxJI 

L-fiJJUJ djljjj 4djbjJjS]! djljjJjSiVl (j-a ALuJjoj 4 llA (jul> 1 1ji£a.j 

j.~i ~>"n ^jJi JadJI L_aLoLi£l ^J] !1 a — L j'Xk ^JJ ljjjuj LpLkj 4djUjj>a. ^JJ <_ajjuj djldj^Lj 4dj|jj J] 

^j^Jj . djj) y* a jl h djLj_da (jj-^j (jl 4 La]_^. JaLdV^ Jjuj .djIjJla ^^-3 

A > s~fi\ J 0^ V 4 jj l nil jijA 4jjjJa (^JP^Luj k~ii I jjJajI! d 4 l I lir a jl 

. JLpllijlj La -jlS 4 _La^JI JaLdVl J^lj q) . Ic.l_j3j 

CS\1 j i^ a Id! S^3 jjj-dsljj {jJ^l (jjjlill ^j-a LJjlLa ^yiE. ^Jj A_illc. 4jl^S 4^3tlluj ^Jc-a 

SJj^JI diljj l afloJl (jl 4laj\_uj Llls La^j .SluaJU A )a"\^ dlLi& I4_aiajA Lajj j n» j jL£ Laj (j-cjj 4<3.1 > ^-tll 

jlj jLajC-LU ]jj_La djJaC-1 jL-a — cJ-^- L£JJ^J 4 cJpjL^ 4iiJjjjj ^jTnj m^^3 l^_dajC. ^^1 ^^11 

'd-al^jl ^^jJjjdu 4-ShjA 4jj^]l j-a ^»jpa 4|j^ 4 l^all^ltulj djLajl^all 4, A^ajl jl 4dj|jj ; i^VI 

(J-dasl - djlLnll ( ^-aai jl (JjjUII gVn ■ >n 4^£I! LjJj-ifl ,^3 Ijiod La j^3j 1 y a£- < ■ nVnlljj .Iftljj 0 laaAJ ^]| 
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4 1 \ y \ 4^—Lt ^1 n . ( ^_ujIxJ ( ^g-ujLul1 i A_J 

.CjUjI*_J! 

.c1jLoj1*_a 3! ^ ^^~‘) ,^i]i CjL^jI's rtll -^_a a H CjLsjI's <aM (jj^ ^ l)^j^ ^a^jljjiaj ^ 4*^lij £-cj 

(Jj^j <jl 1 n\r. t^j Vili -jj-j LluiijV tjl ^-6 I^j ^-£]j . LgIaj CjIj_a ^JLc. ^_3 l^-m&j ‘Uj^-uJLj (jjS-ljj CjLojl*-<Jla 
jj-^Ja (jt_j Jlijc-Vl ^jJa_xj ^ ,3 Til 4 L- 0 L 0 J 4_ail^c JjjjJa ^LjuLij CjLaIajI ^JJ Uj l ^i) 

—LgjLiA -^iil Jajj-uJl£ Uajj-wi g.^^-w Cj\jA 4 < A_jjj^I 1 (jjjijJkJl ^3 u\a 1 j 

A ^hll lalm Lo £*jj CAij^ a (jl £-9^ ^gJlil~<^Jij la-ui —^ ( ^J! 4 flljA a Uajj-w CjjIS Lojjj 

J] ^JUI l^j 


^131 iilljj (JaIj 3Jj^.j-JI |i ^ 5 _A i^x n-nsli \V>j mi j±u ,^11 4^Uj 4&-l£li<i j^tS^\ JaLcuVl ) (j] 

DNA LjJIj ifiuclGOtides Cjlj-jjjjfcll 4 _JjjJaj! (j_j^^LaJ! u \ £j£31 ^g-Ic. (jj J-S j_i& l&j >') 

g.Lij j£ fcTn A j\j^V1 (j^aLo^-Vi (J-uj'vLuj ,^_Aj 4CjIjjjj^}j 3I x^ul CjLqjI*-^! (J aaj 4 RNA "'Wj 

t V>c Xla .SLp> \(g jal ii'i ,^111 Ci^l&Lai]l A ^ > k*Ti ( ^JJ 4 _uLl4j£] 1 ^^-Jajili 4_^.jj idiLcu^ji ^ijj 4,^_Aj tLix>l >ai 
l_li£1jj CjIj 44 jlI£ 4_jjlaJI pLuuSii j nir '1 Vl U*-*-a (jl£ Ull! ^jjJ)!^. u^jj£ (jjjoJalj u<n~> 

tthymine (jj ^Adenine ^jj-iijl (J ;, i aj iOj ^Gj ^Tj & A jl?^j 

_) U (^1 t /jj aj illj uracil n > nj 4 l?^) ill cytozine ^jjjj n t aj 4 Qua nine 

b\ II tiljLMU ^jjj-wadl A jn-^Vl ^aL-^Vl "(J^ A / ej-ft C ^-J^U (j! (Jl-SJj (*T 

(j-^ Ja^3 J-ij 4 Cj1^jJ>a. (Jj£-wal A ^'Vi (jl cJ-^J (j-^J » Ajl UajVI 

Liib (j_^» *4_j_^iJ J_A3U ^g-tJa^all 4 _} n^ r 1 ^a\ L&jj 

Jj 6^14 (jl 4 44_u£j J_aJl J-ci djLckLi 4(jl_3 : iaJlj djLiili 4l^JS (j^ **£? L "^ 

4“n]^ pLic- (Jiilj Cj\jj)iJl jjx 

^ ixj CACj n^V 1 ;j>> alanine GCA C \a\ 4 i^> -^11 L 5 _ic. jjl_^jI ^j-JI jj-^yi ^_a 
1 ka. jli I1£aj .tryptophan jj^ UGGj 4 lysine uj>-^I AAAj ihistidine ^1 

'UiA jJl Ujjjjuj . (j_uj^j (^1 44 _ujJ <juj 1 (j-<i <luiluj j-ajJ ^jl (jS-4J U^ill <ju; 1 (j-4 liij-a 

1, 3 jfl ^ l n‘q) I "oja SjO^lS ‘AJj^_,.,-J ^ m'll 4 Gj tX j iCj 4 A J ^xoluu]I lift k4jJjja>J^ S^lilul 0 i 1 Lit.al.h LfiJS 
l^ljjl 4 JjtAlIa Sjj k ^1 \ c^Lului (J£_ujj 4 C ( A_X Gj 4 T 2 _x A 4 \A\A*\) ^LjaJJ I—juS :4_iLaJl 

jli 4Sjj^ia Cj\±uj^ g.Lma. ^-3 La&Uj-4C.j IjjJl UaJ-v» ijli 4 4-alju-a 


118 ^jlall-dll^Jj^il jl- 

I QA jalall \l— 

120 

121 Cy cJjVI ^ ^Ijjll jj^ljll LJLiSI jjj- thr fight day of Creation-S Horace freeland Judson j James Watson j-*j ‘ 
f & A^.jj jJI ijjj jkll ijjJI A^fthe double Helix .Molicular Biology of the Gene d Watson 

1 1—-fw 1 I I 1 1 111 IQ I t ^ f: 
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. j£]l jjlk ojl&V ^ Jajj tSJjaLall <a_La JJ C-J^aL Uxa 4 Q l --V) (j£ 

(jjjl (_£jJl \ a >^11 (__^a3jJl (jG (j-al^jsVl l-jJt-A±Ia L^-t.a jjjiLi *LaLjJ ^5^] AajJJaII (jjj^LaJl ijJ3 Ija* Lcjjjj 

(J^ ^_2 Lfl xuflj ^c_ujjj 6 UbjUa-kJLlIj t L^C-Lctl^ |j 4 djl JjJjjlS >11 (J_ujjLuJ ^Jj£_L) lj_) .13 jjJLj J 4 - A Ljjj^_la ( ^_IJ 
4_jjjj]| ,^A 4£_3ljll ^-3 40 IA . LjuLa. ^_3 l^-udjl 4 _i_iLcjj (jdjj-ill Ac-ld-sa j^dl 4 1 \ aL^ 4^a^Jl (j*a (jliLa 

.^IjjJl £1 \ >«aj (j_A La jjJ! (J^-uJ UjJi Uj ^JLc. ^-3 <djljj oLiaJl (jl (^1 4 (jjAaL.jJjAJI (jj_j oJjLuoII 

') CjUjSa jUja^L^I g.l£jj , rni Ja£3 (j^j ^A 4 4 cj^aj jjjabjIjoJl jjjUJ Ia£ 4«U£J*aII j 

(j-A Vj-j 1 (j-ajJuAl! 4l—jll (j-A Vj-j ribose jj^j^iJ wJl » Lma (Jjjj^ j>A . i 

t G 4 T 4A S 4 jju& 4 aLaj ^j 3 I pyrimidine (jjdiAj^Jl jl purine JS-UI ^LJi ^^Vlj 4(LdJl 

oJc.Lk.kiA (jjJ (Jl AAa^i J )*) idjLclid]! oJA tlijJLa* (jj_£j Lajj 4 4dL3jIl (j_A ^ La g. 1 J^c-j £_aj *U jl 4 O 

1 < 3 * a>j 1 (j j! c. (Jj L^-fcll liU jjSj k li 4dli 4 CAjj£-aI! oLa (j_A j 1 j_a] Jj->j (j^aJjsl £_a ^_Li. (jillj .^Liaj£ 
^ a> (j-S-oi Ijj L 5 —.Cj)j-Ujj]£j]lj I^Via k n*i ^_JJ 1 n^Til ^^dll 4_ii3jJi 4 ^ l jSjLll ^-1 l 4 -sk^ll 4_3£)laiLi 

4(jijjj_l]l CjLajJhL L£LkJl ^J-SJ 4 . 4_laJ;V1 (3^>AJ ^5^ j1>aJ-ujL (JajU_uj pLaJI ^jli 4Cjlj-jJjjK ill 

.Ija. 4 IJU>1 ^jjSluj 4til]j 4 c5^^ O^Ic.Uq]1 o)^ a 4Ij£a IaLcu ^ CLluj ( ^ 5 a]| 

4(J-uj^Luj ^^3 Ijj K jljJjJ (jJajVl i'lw ^ ai> 1 OljjjjjKili /j-c \j \ir k ^1 IjIJaI J jlat n.nl LSj-c (JifijJ 

1^1 4^JjV 1 OJ-1 aI 1 41 Ty*1 % (—fl_l£ 4 (j-^J • JljLj itJaJ Ll mjll (J'Wl] 4 JJJ ^T)j ^ ..-.Vn 1 l ^LaA. 1 (JS nihn 

V 1 4 JaJ 4 T ^J-A Aj 4 G £-A ^1)^ g ,wy dllill (J£_ujj 4—fl_iS 4—y_^_j AluIuJI 

^1 Ti a! 1 > U —-d Jajj^ll 4di*L^ jj-A ^-kJajj V tiljj (j^J fil jaj^II 

^gJc. GCATTA a, junlail 4" \ 1a^ 4 q & (j-^Ij .CGTAAT k LdLi-sa^AS GGATTA (J-asu 4 q & ^_dajj 

idjUjjjjill jj-A j j-wlj ijUaj yc- j-f*j ,^-^J ydV 1 JjuII jIjUaI ^^Ic. ^JjVI ^jojIaIa 4Vjl ^LodVl 

4_JaUjc-l ilL^j ijl (Jj£ kdl 4k_aiLlji {^1 ^3 la^d L*» lj-...d tilcxJLij (jl 4_±^j Cj 4 Gj iTj 4A jjli 

ojVj (J_j 3 4 *—flji j^ll Idjll ^JLc. ^-3j .4dlLA£)jVl-J 4 A jl^Jl (J-klj 4 ILA jUdJ ^aljj .^IjjJI JJ-aI^II OjdS jJ k^A 

aj_uj — C jl 4G jl t T jl 4A a *fu T sC jl 4G jl 4T jl 4A 4 »nj AJ 4 d^lc.Uu]l 0 La J£ yLs 4 4 diLij jj > jl 

CliJAJ (jl 4_ia_J (aIa^. jdc 

4di^l kLilkLnll 44 - \ j-> r. Jajj jAj 4 La 1 lx a>j 44dl) >» a! 1 jl <_JouUaIl 4djl_Lkaj]l oJ_£j LiLs Llil (jJajuijl 

jj_o A qVi-s a ^'l_^jt_l A_1 i1a _j[ Jl ^ > k s-\\ A ‘i.VtC. »]jl^-AJ 0 1 ^ pUtflJ ^r l n'n (^^1 (jJal a"^SL1 “Ljjj^IijI 

(jl 4 ^ ’i 4 ” t G~A > l ^ijC- oj^ia (jj .A 1 jnjjKill (Jjj_ujV 1 (j-A oJj^ill AjL-uIuj ^_a 1 ^ 1a (J^ 4^_Jj_^ 1 (jJal a*\ V1 
4_L^Iaj 4 jjJaj (jl 0 q uaII ^-Ualxul 1 jj 4 L 1 & .repliC3t0rS 4dl;j£l]l jj>» LajIj o^iillA (j al >nk>~G (jj^J 

j_Ajj 4dijjj ^11 iiijjj .idLliJj^jjIl jJjp j rViC. 4 4 j n a! (jJaL aa.1 (J-uj^^Luj ^J1 dLl—-d-d A a-^jj] ‘d^l <1 -a 

(Ja.Jj 1j£Aj ,4-fly-kJaV 1 L^j^ia. Jj-laj <—IIjjuj 4j]ljA^lj g.\jJl dd.ad jjl L_fljL-a ^ill cdLdj^l] 


122 l' A<, yj did ,yadv*^l CjLiaU bl w\l ^jf b^a 

^ 22 ^nK ^\ l ^1 — 


dj ^ d^a_ Casti j Shapiro. 
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. JjV! AjIaJI ^ Iajj 4 ji&lj jjSl A_aJL-a 4-n^jjj Jj ^ ^*31 J! nl**N pUikn^Vl 

t|jj* ) ^Jj ( ^gj\ A AAI V ^Jjl31 4j|hl\j lAJjabjj dil JjJjjlS I AJxalui ^hjiLl (j! (jl A \-\\ (jj (JjjSJl JjJU (j5L3j 

IjjJI (jl .A ll^J j) ^aj V ^Jl SLjl t ^*i jJ_jj L-® (jjJj_j_) ^ o') ( ^g_lc. SjjJl]l ^jJj_La_U 4(jjLAjjjjI! da_jj q*t a (jjJ 

Sjj V\ > nV Aja_Ja AJajLua (J^-uj Ajl ^in. 4 IAa. ^J\j-® -ia. Ajajiajj AjjIj j 3> nn 4 (jgjjlj (Jja^ 
A^lxuijlj A_j3VI (J-®xj V 4{jljl! ^£j . AjIaJl (Jjsujjjj p.ljj ^Ic. ^lal 4\jj£j-® 1 .® 4 QGnOmG 

aLuiLJI (j-^j 4'ij^ A_jjjJa claldJjijj]£j Aj-mlm UjJJaL ^jjjV JjMjjJLs ,liL^.! ^vaj-iiJ L®£ fj-u£ MuDIaLm;) j \ 

40L^pV! l^eL- tj] V] ^gjl j-uia Jl j!j-£jII pUaij 1 $£jjj (jl (jjJ lg_udj jj_£j (jl ^Jaj >>n V A_Ljia]i 

A j 1<®*]1 jl ,^jL£^Vl jJ-Aj A_b*®1 A_i_jouJI (jj^j (j! ijsuJai “Lielilait Ci U-. . ^a 

Ajclafi *. Bui^j L®-® 4 £TjJj-<J 1 ^J^3i (jjjjl^ IjjjQ >in Ar-L.aj -^JJ jj*®ljll A_a 2 ^jj 

C-iVUaj-ud 11 4 Q.W'i" 4 A jl.®*ll ^ ,4_ajjjtAli \jjl3 A-®\j 1® ojjq>>> £-®^. ^ k‘ n jj* ^tlulj ^j]| OljjjjjKill jp® 

4 j 1 iaJJ A_jIa*J1 oJiA ^ A_I^j-® J£j .A2j_j3u®Il intrOnS OljjjjjVI 4\jjAlla A_ajAxJ 1 b^]i Cj^ mL,-j 

4jL_jojLu^J1 {J_j 3 ^j_A 4 4 __u1jjj 1 S^L-uiVi J (^j-3l 4 J—L-sSll^JI JL-ujJ-aI! Ljjll j_LCJJ 

^ >uVl J_jjjjl£j dijJLc J£ -^jJp 4cIjUujjjj a_jj_^j ^ya\ (j-o 4. \ j^jjj 4ribosom6s 

4(_]^JI Ijj jJb 4 l 5_SJ^ ^'•fc (j-a A jlaJl ?lilA ^!1 j t—ju£fl 

(j-a Uj (j-4 4—iiuj 4(Jlj-cjl (Jjj ajj ^ t4_^'iLa Sjljj-u q-c 

. ^jj \n k H^l l CAC 4 jji.T *gj^ • Lb *■• ^^ A AJJ GOA Cjj^c 

(j-® SLuiluiJ Ajj£^® 4 1^)1] Ajj^JaJt ojjjiJail Jc. (j£Ua^ JaIJI (j^® il)U ^Vill oift 

< ault^i jjJju Jajlj 4 A-ili^V i 

dul£ A_^iLJl (jl j n» j (jl (Jj.a^. ^ 1l®V) (j>i^aJl Jjjjj]£^3t j)^® a^jIL® Lj 4 

4jUaUa. (3jUaj (Jaj Uj 4ljjJi4 J£ (JjLLIja, (jlj 4^®til®]! UjJi jjliJa (jjj (^J^aj]^ AAulj A j* nh 

j_jc. Oj&Ua A_^.iL®]l (j] 4^1^11 .(jjjVV^-J A JX-uIa ajj 4^^® 4 GCA (j-uajlj <^£>1 4 ^ n-®V 1 (jJa*®^J1 

4ljLlajijj]l o^_A ^ i A 4 4liL®jJpV 1 (j-A Ajj-®II AJaLuj^jj 4 "i.l Vi tiljj ^® j>S]j lX>UaJ A-wcnia 

^-Ic. iiajjj CjL®jjjV^ (j-® LjIS A j]lk^ A_c.j-®^® pj_aj! (J jA’~n (jl aJj^-uj . AjjC^aj! j_j& A glVt a\\ 

. >jj.\n jjiflJl (j.-® V^j asparagine (jj^^lj-uaVlj CACj 4(jj_jW^ (j-® u^-AiA^y GCA 4(JU1 a]| (Jjj m 

Sj_caj-® tLJaLuC-i (; jj|jjJl LJJ^d (jl (J a~W j 4 A i^ia .®11 CjL®jjjVi (j-^ ^X®31 j ^j! £-aj 

^-Sj . CjIjjjjjjJI A_jj^jjjl (jJa\ .®^Vi 1 J_jj L®AjC- Ll& 4—fljl l ^ 1 ) ^_jjI djL®jjjVi (j-® LujJJ 

j^-Ic. daljjjaJl AajTi ■.a 4 A a3ja aII djLa^Vi j*-®S ^’A-utAjJa" A-JaJi (Ja.Ij Cj^lc.lij]l (j-® ^\ (jj^J L® Iplj 4^1^31 
CjUX®} j>^ l^-uiflj jjjaj cljljjjaJJ ^CJJJ A_jj|j]| ~^") ^j 3^ OLojjjVlj »Ci£ A fljj^ a cla^L-u-® jIjIa! 

,S\jaJ] A n>»3l AjJaLuc-Vi jJj-a-® ^A OL®jjjV|j ^Ajj&j-® JJC- S.Vqt a 4.u£jjj (jlVij plx®j£Ji 


124 Richard Lewontin jhui .^kii Jl ^^ 1 hJl Biology as Ideology. 

■t~v ^±.c i l~4-U jj)ii j^elj^di 


165 



Lnlua uU iLulS 4_iA Ifr-U ni jjjj Ijjjl (jli idlljjjj^l 3 & ftjLaJclj 3 k ,r>ll ^-AJ 

OLajLuoII (j-o In ul^ 44 ^13j £-aj .CjLoj)jVl (^1 4 N 3_3 AX ^- \ j ^3^ CiUjLuJI 

JU-aLl$ .^jJl»jj_i 1J 1 jaJ k nj 3 aJJ-_ 3 Uali_*lajt J-JJjolSjjl (J_uiLoaJ 3 ] . ljJ_ll ( ^_3 Jj-Skj-c ><-n! 

4 ( *—ca_j LaJ_ic.j 4 j)nA <Lutlui (jjj-J (jJUjjJl (j^J 4 4 /n^Vi (jJaL ca.V1 (J-uAujj 

.4_jj^q^*i]\ 4 _jjJ 3 4_a_L<u J-aat-ali ^Jj L-a-o 4,^3-^ AiiUa 4 _IIa. LiaIjjJ (jjj In n 4_jli 

^jJajj AjjjjJ^ Ajj 43 (j-o jLauVl 3^3 4 JjIa^j 

(jj rUb^JC-J ^3 (JjiUJIj 4 4 _JmIjaJI (JjAjJ ^',A 4^L^ l$J 

(JS-uJ! jj^JJ *1^1^ jSLjjj l aIu 4 ! >>>y i 1$ k^nn 3j) L-iJlA n Ljjl >ni Ajj^ until 

>^ w a QjJ 3i>_^ jj^i^ (jj^j »>1 4 Jnjni a\\ IkA 3 jJj >4 jl^ll AIuIL) 4 ,li*j 3) i3W^ 


jS /nil ^ju £ju J (j - 4 4 —1 3 1 a j_&a V 3 ^ ’ijjj-kJajl ej-jJa L 3 C '_S 

3 ) k&lj-uJ 3j3^ (j-a3^Vl CliIS ui Jju 1 4 ^ 3 ^ dipl^i .13 LiJ^ J AjjISa] 

3jl^ 4 ^ ^ & *33^ 4_1 J,.^ uJi 1 (j -4 j« ■ ^ 4 JlJ-oVi ^jlal lTi 1 

3 _j_aJ! L_fl!)LaJI 3 i^ ll jyj 3 ! 4 j&ISj l"i 4_3cc3. 3 -^ ^ 4 J-^ 

3^ ^nj iuu31 3>^£^ 3 I "ij A Nj 4 3^JJ^nS-^|j 4 ^La31 j}\ A n ^LaS • 3j3 ^5^ 

4^jJ_ujt ^ 3 ^ (lS4_jj3p4^ 3j 13^ LiJa^J - ^*^i3 3^"^^ 

3 ) 3 ^^ g- 1 juat h\j 4^iaa1 3 J g-j^ 3 “ <3 4 _)] k^q ,4 _j 3^^ djl ij-k-a^ki ijk*jj 

3 I t^n^^li LaAj ^33^^13 3 J Li ‘Q^ ^ J ‘• t — 3 fl*J 4_3^J«-^ iSiA 3 L)^ 4 ^Un"> k >i| 4 13 ^ 3 ^J 

sjq *- 1 -^ 3 iljLajK <0 ij_iS J ^ *^aajt (jjiJI 343 ^^ »CjL 1 jjj^ 3 ^ c 3 3 ^ a ^“ 1 tkl ^^ 4jaLuu 3 ^^^ 3 ^ 1 

j 3 jj »4 C3 (J^ jolJJ 4 4 .un^j 3! 4 ^ 4 ^ 5 ! ?3j3i 34 4 g^3 

4_3^ ^3 4^jLc 3^ (j-° 3^ <J* ^3^ cd* ^3-5 ’ i — 4 3 ^ 3'^^j V 3! aj] 

A_JVIj 41 jJaau k>iyJ 4jn^Sf 1 4-^11 kin ^3 O ^ 4 3 ! 4_i^j L» 

(J a-\ \ 3 ^ *^-*-J Ja^3 3 J kn^ll 3J ^J-^J J JaHjj 3^]j . 3j_^ 3 a ^- AA '^ 4 qj l ^3 4—ilInT) L^Sjju 3^^ 

4l k ti 1 k ii ^\i nn La.I j& ?3?J^ 3^-^^ 4 Qj k^3 3 jJ 3d^JJ-^^ >u 4_Lj£j k^n ^3^ ' 

3a3flJ 3^ 4. \ mn 3 I 3£-oj (—LlS 4 4_SjLh ^ ^>Mq 1*> In nj \ k^n» l 1 ^ k 4 J\j ^ 3^- A3 '^ 

3 l£ ilA 3 -c Ijj -^ 1 3 I 3 ^ 3 J- tklLlA ^ 1 kJnA-^^ 1 jUrtl 1 k^n-tt^t 413^3-5 W^J ^ 1 i-3-^ 4_ii^ 

. Lajj 1 JjaLj-a 

j^-3 a\\ (J^ J-p- 3-0 ^ 3 >* | ° J-3 3^ 4 ^^ 3 3^ J hn 3 ]! 4_33^^ dul£ LjI 

4_i.fk_k.kij Laa 4 jjjj^ I ^J-^-J 4 _j_ 1 ]n"n 4_jl jk_jj \ ^'ui (J_^ 4&k jx a]| ulii . .in 11 3 _a 3^-3 LH 6 

4_a.3^^ 4 ^ it 3 -» 3 _ 5 ^ 3a3^!j 4^-4 w3') Ja^uJi 3 _h?^j 3 ^ 


J t_ii^ 3“ Casti j Shapiro 3 j^ ‘-'^p : 


1 i_iiDj^ 
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4_jjLu&Vi t uin 4 Q A°l V j_lVI jjp jl j£-AJ V J-^IjII jl£ ij^k. (JjjLjLj ,^-ic. 1$ kn^l 4 kAnllj 

fiLLn^l 

4_*«all. Jajj_uj <jJa iljjJI jl CjLijV Vjl 0*1^. (jaL aa-VI jl ^5^" UJJ ‘ *^J j^-M tiljJjl ^^L£j 

j£-J c Q djLuV Vjl (jjjjjjll j\ x«ajl .1^ j ttiUj jj l nf. .Aijjt_iJa Sjlia. djjjjjj (jJ_u jl 0^*2 »4 \)» ^ 

jl <j_All (J'l plj-ujj .4_J j j) (^ja\ A'-kl i—flj > <o|ja jjJ » ojj »<-~ii j S aj j) ^ ‘i J> _ 5 -lc. 4 J-jjjj jl 4 j n aV 1 (^jal a^SU 

^lil 4J jj.kli.il diVl a-^V 1 <J£ cjfcLjaj IaJuc- 4^1 cli^La. ^A ‘Ljj^I {j^ Ia^VI A > An jl j^jj^i 4-a.l^J 
— £jj|jJ! ^-3 AjuJajp Slu^SI jl ^rVn mj Vl A-iic- 4-m n*n 4lli 4l£Ll, ^Jj A-uljAj^Il jlj^JI jj lal 4jjjjjJa jJjj 
j£-AJ £^-1 <jL dlxSJ dU^J! (jj (Jj3J ^|pst (jl JixiLaj! 4 4llljiuJ jJlA <j3j .IajJjJ j^AJ V A ->lV) 

LLl g n ^il Laj .SLiJ] Ajj! j A-niaU SjIj jlfljc-VI (jl 4 Ljjj^. LAXa Ai_*-a_^j A ia'W jl (jAjji£ jluflj jl 

* * 

J-Skjj La j£" : (jJajjSj-ojJ jps jljlxJI e-La. <3Ju^xI f <Jl£ JjjjA iilL^i A&iljj 4lc jjc IIjIjIa 

L-nljjoIli "> j.n^jj lL )\‘ ^nhll i-jjjjA^ll ^Jc> I1& ^a.., j LjjjjjJaJlj AflAi^l Aajuj j& ^ 

. jjJaill] ^tjjJajA]! (JA 'i a 11 J^Lk jA ^ 4 ^a^J 

L^jjla 4_jl ^gJj n t» a A-jjij lV~ j_A Liiju oL^kJ] 6 1a jl J^A Jji J-a^j 

.(^liJlj jjiljliji (jjjjjjjjJ! (_£j] Lix (JLy Ia (jjjLual jAj 4 V £V S^jUa ^ja-^Ij diLAij 4_il1 a J^Lk jL^r^lj 

y AJJ ^JJ li ll \ a\ jj^AjA]! 4 ^ jj. *1 i si a Ai_i-a^j pLjaall ^IJ 

at j 4 (J1 jA II jjjHiJ LAl\ (jjjjj-k 11 j 4 I^JAJ jAiAjA^lj 4 (Jj_^A pLaIsiJ! a (_j-a3j 

Jj^hj A )k-\ L$\ (^vl ^kj (jl j^ aj j , 1 jJaJI AJj (J jA"i q£- jj^xJi 

. La£ ( Aiua £» ^ -j SjjUl u±S^\ 

Ajli 4&1 djLli) 1 Q cJj^- Sfj > l » -A I^JOI jt 4 ^>a]1 ^ l~i\ k Aj ^kJ |jj ', (J h) -k.i d j g.l^y ‘1 m\ LiJajI 11 a (j^J 

\ A jl el *Ja&31 (jA djf-l^. d\ j-k II jj \ jJajl j^ 4j-Al] j^AJj . Lg-J Ajl^-i V ^3j 

(_^lll jAjJl jt jIjaj_ujIj *Ia1*]I 4 j ^ 4^-il_^]| (^-3j .UILla (jAil LiJajI j-0"^J 

£ >6 _j J-4C- ^l^VJ . jj_iJajjij 1 _^jLS LaS Ijl^. bLijJa (JaiI A_i3 Lllu jt a\ j^al 

^gjj Sjjli tiljLlJJ 4 fl > .-l^j j'lS 4 jjAa^JJj ~^k 11 Lg.Ak.iiJ CjIAjJjLujoJI ^3 4 4__lSjSjl Aaa 1 j£jj . AiuJ JjAj 

V . ^ ^ . > 1 A (Jj 3 41A Vto SLiaJl SliU jj^j V jt 1 (j» A (J A~~l"kJ A_ 2 ljJ ^j 4 IdA. liujla - ^ 5 -lij jLaaJl (J- 3 ^ 

Ja-Luj j£> 1*1 Jt \ 4^jjJlj .SJ-I^jjI LjjLill ^_LSV ^ dill ^k i l 11 a!^ C Q .^I^S 1 jl 4 ^ \^kj 4 dfild ^- 1 A . Aiuj jjjL 

( ^_3 ^Slj - 3 4 dljj AT 1 m A k~il I iL^jVl (J-Ic djLuJaxlA^i ^dsl L^jl jJaJ 4 Aij_jA f jj ■ 4_jJLala iilliA 4 Lijjjj—;! 

44—Lk^a W. s-i 4 4_JlaJa]| jA jjA^ Sj.Axlk.aA A ^r L» m ^Jc- Jalj ^Uaa. jA A 4iL» IAjaC- (j£-2la 

Cj illij£all jj .stromatolites 4_iUal\ Luk JaJl <J_OuHj 1 Cjjjlj_a]) ^g.A—k.klJ 4 jjIa djipl kill ^_Jj ^Jj_l l_AA 

.ilijlaA 4_1 uj j_jll jC (J1 j V La <^Jj "A.^jja 4_jaLJa A_nlaJa 4_ixulS cljjjlji l^jl JaIxj 4 ^ 


127 4 _iK jikil ^ cj<ul^ sUJ jl iisisil Jjja 4 ^jk3 J^.1 Evolution From Space: A Theoiy of cosmic 

Creation. 


^ U 1 1 \ * X £ _V ^j-li SLiij AXa ^Jj^o jl I— 
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<■ auiVs \ (jjjJI jpjlj SLaJI A-\ c_fljjJaIl A_i3 tlul£ (jAjil (jjU itilliA jjL jlij&Vi Jg- (J^aj 

V (JjjJ (jfLJj (j-^J (j- 0 Ltxulj (jJJ-o tA-uJaALftll (jjn nil (jjj^La j)A CjLla ^ x iaJ yjl 4 JjVl OIjIajjoiaII 4_i2 

. - * 

, jjjjt 

JjIjjjj Jiil CjLjaljjsVl A£j-lu (; Jc. -1a1*j . i-jLjjjl-J 41 l ^ilflll Sjjall aJA (_£-1 a Jj jiaij jjl 4 # (jSJj 

(j-A 4_c.LcJ j-1jj Laj .L-aUaC. i flj^l V S-luaJ IJLaJlfl .4_jjl»a.yi A*\ isi ^_Ic.j ^cjjt^l ^-3 

*LaIxI1 j>£Ij ‘La^L) yLij&lj (Jjj diLc-La^ LiLia.1 ‘A-jJaSjj 4-ul^ujl djL^asdxJ (HiLai^G *Ajl£ *LaUl 

LaJu&j .Cl*.r-nlol J3 lgj9 t"ll£.nl dLJI jjJj (jl j^AJ JJI J^l (jl Je (jjatAAJ diVl^Jl eJA (jjwijJj (jjl 
1 \a\ m Ijlj w .Iaj^ j*~i jjL 1<^> JLk-a" J1 <JJa Jl lliiia Ijjjo) (-jJlj Cj1j 3IJ3I (jli 4©jiUJl (jjiiau 
L£L^ ^Jj J£j Laj LjJ jjL} (jl jjaj ^iniJ^ll glaJax^aVl (jli 4dilLH A-jjjjJl A aIViSU Jjja 

(jjJLa oj_iic. (j_A Jil (jLjl .Jl Jji jj_Lj (Jjj*'! lhj 4tilj £_aj - jfcA “'ll jjJ-JLa diLla ^_S 3.1 Ax a 
(J^ -VjJ Liu Lgjlj A jJaJlj <aJj] 1 4j£_ju» ^gA dilill SjJaJI AjjjJl A A-IajVl J jj£l Sjj^ a!1 4K uiaIIj 
( j_Jj jjl 1—ali -(j-A} jl <■—flL£ ^3I-C- tilluA (jjJ A^j\ <JaLuUJ 1 jjj_3j jjl ^LaLlII ^j-aatAJ CjVI aJAV 1 C_jl ua 

.^Uail La jJa-a-a (jA L uij jl i^jjSIl dU^ o^.lj 'byx fOV) <jjLa. ^1 (Jlftlal 

LgJjjSl^j A-u|_jj 3I SysUallj <3 jLuaI1 <jJLojcV 1 (3d>^ CP' 4-Lix^al 

(jlL>j k*n Qc. t"' -v li< ojLuc-1 (_j£*aj SLiaJl LjaIa C- Cja^Jlj . ^Uajll jJo-a-a ^jc. lila_j ^ Luu£J^ ^Ijj LaJi 

4- ^Iir* , iII t ^ t^i^all Jaj-uj 4. ij^sljj *Luujj JaLajV 1 J)JXaJ 4! ljjJa Al ^ajoU Ija^ i <-~i "^jl-s a” _^Aj i^Jjjj-uSLa 

CjIj3uL]1^ Sj]^>^I1 jj. 1 ■ ^>")j iflUall L3d>^ A-flISIl 41 * \ Li 4 ^Jj — LujjujV 1 ,^-Ic- Iu3j-4 

'jalaLjij ^JJ ^Laaj Lgjl <j£Jj 44 n-^r- {jjJaLtii ^ \xsi u diLa^Vlj »Jaia-All |^4ujlj...^»jl 
V ^J] ^j_a 31 j.hij VvVir> 4(jJa\u-wa ^J] ^_Llaj (jJaUjjJl d3lA dul£ Ijlj .Liuj (jl 

(J-wj! ^g-kJajis^la. LaIIc- (jL£ ^gl ^Vl (jlLn Uill (jl dj_^ 3 4tilj < )£ (j.kij_k.iuji ^IL*Jl£ 4 ^LaI*J1 (J>> » \ dj-al^ 
. (jjjSilll jjjoaaj j)A jj. nil’ll ILa (j^3j .Aj^uII ^iajVl ^] jjL^l 

cillll ^ k ii ILAj > (jl L>i k n jjjJ Liuj (jl (j£-4J (jUaxuj jUj! :1La Jl SLiaJl *jjuU jjoj jj-^ljli 4jjJuc- 

. jjaljoll j)A Jlig-j V <— i£ja ^3jj 4_ul£-al_j ^-ajaUj J|J1 Ja-ajllj JlJl jg 1\aW LJi (j-a ^^jAaII AAJ^Il 

JSV 1 (jlS-all (j] ? Ja&VI (jlLn nill 1AA 4^aLjJjJl ^Uaill JLJ1 ^.lIaII 13lA (jc. 4-jl! jiaj (jjl j>£]j 
(Ju3 (j-o La 4_^jiaJ o'^Laa Si j-kll jjl djljl (j^-al 13li .diljJla ^Ijjjall jjjjljJ ^ .^1 {J^l Lh 4 

(j«a t i (JliAJ 4 Lij -*> II IjJ ^jujUjj a sj^a Jla. Jl JjA LjJjA.j dil ->jl jjj-^j V ju^ic. 4^1 jAj^ll CjIL-uIjj 

Jill 4^JjVl CjI}^ a!1£ 4“',IaC. 4C1IJJJIS 4(jjLae-aI ‘A_j-k.ii.ljl ^jL> mil l_g_j2 (jj^ (jl (j^ 4 ^ (jC- ^LaUl 

-ftli j kfi t ** 1 jjJ l ^.LaajSJI <- ** '1_T - ^ A ^ i k Lt l ^j SJ^j^^aII ‘A_uj^2kJl I ^ ; i ■*'■ (^a*j 

.Ajj_jJaasJl oLjaJl (3J-uj A jYl* a \\ SLjaJl (j_A La Lcj (jL (^aljS^LI IAa. Ij-uu jjjj^.li ^_jJa-aj ,^g_^.l *A_LjJaj 

UUfi (j^l£.k.njj 4 g-lj Aj^ll (jjjiJI V] jpLilAj V (jLiill 4(jiajVl J^Vl (jtjj3]l 4(j;i^i£Vlj (jj*\)l kJli 


4jLjS ^ iiiL^ ^junu'i^il 4±i^3jl ^jUil Lifr Itself. 
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sj la (j-a ml] (J-<uu (jl (j£-n LaA*]^ 1 (jLa UijLjc.j .a_jjjL (Jl£_dlj 

i . . 

l 4 5i j-> jjji A_LJa A IS il\A 4 1 ^Jallua dj|j!3l *SjJxJo£ SjjL jj I (jdcj j! . AJLjj 1 JXftJi ^ lldjl 

■ (jjjlc- (j-a AajUa-c A -s ml ^Jc. [ji^^') 4(jdajjJaII (j-a (_}£ ^3Ij »l£xa31 dlsjjaS 
A iLila jl jjoA-ua^l 3jl_> dJjjj_uil Ajjjjt a Sjj — djV^kl (jj£j I-ajj jjjxljl! (jc. IlLa (j£Jj 

SjjJj ^jjir"i] (jiik, r'l.Wj LjU^lj .Ifr+uflj dJA>>i')j Sj^jdl did La-liC- CjjjI£j t-JuiJa Ja. L dspLjl 

blj-4 jn^l q *aju (jj^J J <J-^J tn^i _j-dj jl jjldJI ^-3 A-JUi j2Si d±jl£ 1^1 .1^. ^}\ Lo 

(Jl£dVl o '-lA (_paju c Aaj LuJjc-j . jj-LjIj AiljjJa^ aj-likJ (J£duj £• uJ! j^a VjJa. *1 muS 4 Idasu Ig t^ia i ) ^IdJVI 

4A_jlg_i]l ^_3j .Aj^I frli*) lg II jjd£ JjSl AJj^-uU ^JjJI l^Ldj 4 qAI (jj£j (j! (j£-CJ AjU 4 (^AAuJl A r~\k»ljj 
(J_a*j Vlkwl jj_Lj (jl (j-^AJ 4Aj. < l n-nll (Jjj^la 0-&J .Ajj_da& pl_nn£ "cJluU^j" (jl adA (jia*_iJ (j^a i 

AdjpjSlI Cj!^£ox<iI! adA ^j_j usaj 4 La A_Lkj*4 L5^J *(jj-Jj£ll CjLjjJ)^. (j£ k'n ^^Jc- ^ •> /.Ti 4 A_Jj! dl) 

ktiVl j joujj .A_jjij(jj_ui]l La Li a_3ls1j 4A_jj^ij]i replicators (j -a j^I Ajl*i 

^ a k n jj .‘UlLuJl jl ^ n . n 4(jl£-JI ^^3 .Ijhll pldll L 5 ^ a-la-J L-i!^ a! > «V L 

(jLi-saluia (jAdajj ^j 3I iljjAau (j^tx^akll ^jjSl ' a'ljot»~ j-jj-iS ^LaI^. 4^jLLj < )JI ^LuuSII 


".jjjVjjII J^juJI 11 -J L-ilk A\r -VI 11a 4^c_uuJ1 

L_4'>U£Lu)I (j_^ A_iiilaj V jljil 1 ^ 5 -^ V (jl •'—(jj a Vi 4(Jl^J! A tj ilaJ 4 A_jj?V‘iI1 oIa 

(jjlJI dllljV A_j_ujjjlj filxaj£Jl ^Uaj ^3 Si jaII aJA (jl_3 4^111 £-cj . 

A |j j l ^P-j (jj»wUi Aji^al^ (j^ 4 (j ju/> JJ>^> ^jjIa (JIjj^II ^jl_uu£]li 4 ^ 1 1 1 n (jC- (jj*i*> JJ 

^ic. jAj ,aUaJl JaIjJ (j-ic* (_£jlj-^l (Jj^aJI <■ flA'unj al^JiV^ (jl-J JAtfU 4^3 \j1m9 A-iaIx]! 

(jojIjS cJj 44 —i£j£]l Ija jdiu (jl c (_$!]! (^alaJI ^jjIjII 1 ^ T i^.'j V IjL^d. ^ dLiilaI wjVI (jtj A&Ui 

>4 ajlVi<fl (Jj^- 


(^Ul ^gJjj-ui£LaJl (jUaJi l nil Adt^ajJ ^c_uu]l (JLi-saL-a ^l.YA*~i >nV C1 ua_uj — JjjjjS diVjl -> aj (ju'i jqjjj-x> tilSdjj 

^^Aj 4 C5 -da-4» diij JlLo dii)^ 4_jliaj-ujVI jljli J£ (jj^ (jl (j^-SJ ddili-a 

daj (jl Ink 111 AjL da*j (j^Jj . jj£]l gr 1 ^ ^ JJ^ <^j g^l dUjl*^l 

(j£ l^njj ^^1 A_jjkJ! g.1 (j-4 JjuI ^gJj jlajj Vl ^gjLin Ajli 4(Jl_dJI djkJad akaJI (Jj-usal (jc 

(j-adL 4_j^l a!l, iVI” (jl _^A 4Aic. ^>JC. LoS 4A_Lalj .^jjSJI ^Jl 4AjlAII Jja^I (JjVI ^dajdAll ^ja A J^II pLiuiVl 
(j-o ^>-^1 aj-AC. djldLui-a 4A_i-flkJI ^-3 e-LnoSJI jJb SLpJI pj_JOij ^Jl ’*>^11 (jl ^1 'l^jLl^VI g-J-ui^l 

» A_Luj ^ ^ j ^ 9 O 

t ^k- ijjjikj ^ki (^jiyt Cjjim (jii io.!j 1 ^j r - ki Aji diijj jjl 

*i1 aV.Vl La^jC- ‘ jj' jl-ta~'Vt Jxj i <^4 


130 J :i ^ 1 ^-^jj- Graham Cairns -'jIjS ^ seven clues to the Origin of Life: A Scientific Detective Storu. 

131 ajLK cjliHikl LJ^Jl JjjU. ajjLi cjijj. beginning of cellular Life. 
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.pLuuSl] 4 jjcnla 4 •> f\] 4<LLuj Ljlgi di3l£ CjL'^ lsluiVl (jli Jij^JI ja-caloau <jj£]l jL) UiJuc- 4 _jL 

lij" ,4 -jIc. (jj^J <jl LiaJ <jl£ La 4-uij ^'✓IslLjVI null ^^Jc. <^-3 oLi^J! ,jj 4 JL^. <j£ ^^Jcj 

Mj Jku Lgjt JJUcJ 40j-a CJl)^ ' 6 LU^^ LS^ 

^_3 ,^ajI Ljjj-fc 11 4 _jjLaj£]I O^C-lidli 4—fl_^]La]t {Jj-uLau]i i^\ iKfGbS CyclG ^ujjj£ Sjj J /j a l A"i \.>• 


. Lah^IjjJi 

^I^o^Lj Lajj (jLLi9jjj-4 cLa_^ Laj 4 LLoj ^j £*oj 4 (j£ >n") O^LC-liji] <■ a ffill ga mill <jj 

4^jj_LJ ^ LjL-v^U 4j_..L p^-L.,iV Ij Lj La. It jj^c, 4 ^jLuu/> 4_L£ j-Aj 4 C5 Jj-£j! ^ ^ 0^1 . nV I JaJad^cJI 

(j<g i^i"n 4 (JLLa 31 (Jjfxu 4_la_jj^a jjjL jjjLju <o4 ^gjlac- D^ahj^a 4j^la3 j! 4C_ijjojLk 

/j^ p .^i i n^ l ^_j I M Uu n il l t “ <1 jjp^ j | i i .'I A t ha dJ l A ql Li t A -i A j -n. l n**i nA*<l l L L-v -rtl l L & 

\ > 4 1 ^qnj 4 SjjJj jj^jLJ! dlldAj . ^-ajjdJ (jjjJI ^-jj^JI p|j_*J! ^JJ pLo^lj 

(jJbjVI (jiaxLa J£j .C^LiJafl C jl^. jJaflS pLallj JjxuSt ^G ^laju \aa 44^11^11 (jpUaV jjSjl^JI 

^Jc. 4_jjl& Sj.lL friLj jjlaaili .diLnli ^3 Jai3 JjLuI! t" vWj > }^>L-s a\\ <j>4 LjJ a 

(jLaJ 4 _uL^cu^]1 oJA (_j£ — C jj^j£]I (> Silklt (j^Vi.nV thiobacteria ^ 4 4 - u£jJ 

(jj^J (jt J 4 J-^.^ 4_^.J La (jj Ia. a\ A \ rn’iiL » ) ClflIc-1 Jl3j L L^ a 11 

tilijjj)^ k nV 1 j V'i^ij »(jjjia J-at Jxa dnh 4_ij|jjjaC. S^jiL (_j-a 

.C (jj-aLj^jl J 4. \y\ 

hj Lajjj^k. CjjIS p Ijjgj 4 4 _jSj^]I 4ul^ (J£ ;djLu^q> l nV 1 C^LUII j& OaL^U! ^jj 4dl]j £-*j 




(jl 4 Ig-m&j (j\ 4j_^daa«Ji CjLu^aJI ^j>a L^LiJI JJjtLa jl djLj ^j-a 1^3^ ^ 

jj-a LalL]l ^ djLijjaJI (J v^i^k"i J ►LljL.LJl ^jaLjjjjnll 4^g-L^ Vi vi;V 1 JaJa^all i—Ja L^ilau 

^jS> 4 _j_ujLhS/ 1 ^ Jn» >a (j^j 4 (j_^ djLLilij 4 CLljjjSI! (j-4 IjjjSjjjnllj 4 CJujS tall til£flj 

.4 jn/iV 1 (j^aL^-Vl (j>» (jj^-uac {j^! 4diljLijj)jK'il! ^j>a ^ \\"\ xd 4_ili. d_il&lij 

'-^_3_i-i^3 4 ** j \Q l liqU iajljj Lslla]! (j3^J 4 ^Lc 4_3ljjj .LjJIj LjJi ^ 4_ujj|jj! djLa^lxA]! (J> kd 4 djjL (JSdjj 
4(jjJ)jjjjVl dilL-ii Jj djliui ^L 4_ia Jj^Lj 4jj]La]| C5 -u)jXai! c_iL£jI (j-a 

4^jjLj^jjj^a (Jjii LaSj >Sl \"%\\ A j-^-»ll 4_m]| (j£dj 4_3cal^-a CjuL^UjII (j>a 0j_uul! lilAj .ATP J! ADP ^1 
(^>^J ".piJrti^IL ^ILtli AjjjaJI pLaj^]L 4_l.,.u]L JaJai_-a2l" 

ojiA J (J}] 4(_gjjjjJl ^j-a 4 j» Sjj > i 1 _joiJ ^gJ^lAA t »V \ L L-v aH ^jt_j jjLauj a ^J-4 

.SjjjjjJaiL 4ijj-«a]L l^-kuflj £-oaj 4_jjjaJl 4_jjl(Jxuill (j-a 4_ijj£]l Lja-) a\\ 

L-fll ^L^ 4 \ . : '-,j ^OlAjjaJlj 4(JL<ujlj 4 _j\y ^Ij 4 ^jj1j^-3I ^_3 1^-uAj 4_jjlxaj£jl «d^lc-liaJI '—fll ^jj 

(J l^ i"n LojSj .Cjljiux a\\ ^j-a 1^-utflj 4_iujLuVi Lajl-n’irtll ^j^IsLjjJJ ^jjjW .all ^j \f\\jA$ 1 (j-a {JjL^I 

flL.>i J] l^da 4 jj. wll CjL^ j dil^jluull ^au jj*j {j^ L) -6 4 


p . -y^ yL*l L- A 1 I cr^ J [b^ui 
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LaJIjI JL j\ A Wr- Juj (jun'qj J La (j)Ja_A] j>£-«u <■ Jj Vn J c-w i^a]1 j_A (j£]j .tiljH lha 

L_uSjJ 4 (^ju4V>]1~ AjjjjLujVI CjuLc-lijJl (jt-J (^ajJ^Vi ^ Va^U j_a A_jl (jd J** JjJ-Q AAJj . jaI (J)J) l~s a 

IaA -^_3 Sj_aJa L—U kd LaJjj . jj Jh A (_£ J_A ,j_Ic. AAdL 4.*1 jir J A^a. ,^JJ 4 ^ ^ a1>ij JjljjJl JJaJI 4(jJ-Jj_Jl 

j_ixj ( a_A CjVaju 4 1 n 1 ^ (jj-^J (jl ^-Jt_nIaJI (j_Aj .J-Mj Jl jaj^II djLsUadl 4"i ji jl_iJ JaC-V^ (jljp uiaII 

A-mJI ^Jl CliSj-jJal Cjlijkj diilS CjJjd3i oAA (jtj Sj*-A jAjj (J^j »djL >laau^i i—Li£jj dlLlnll 

A_LjJJ! cjjfl ^_2 (j ju (j.1 ^j IaALg-j »A_jJ!a]l jj-j-dalJI ^Jg diVA_d J A_j_ujImjV 1 A nVill 

. jJJi JgVI AaJI ^-aL ^ j-2aj iAa^lalwjVI 

Jill A i*IaaI1 CjI^I?! k oV 1 (J£ (j^aj *A_iiJa^c. d>Al_^aJ Ia£J jjfL jl \ > rnji AjjVl A^idH eAA (JSjjj (jj 

dul£ Lg-jl Aj> a! 4djj) VW1 Jill dAjsJI ^ AJaLoUJ \ Vfl \ d dul£ Lajj 4 JIajII ^^2 diLaU (j! <. a.1 . ^i 

jja. <^3 SLiaJI CjLIaj (3^ Idlclj 4^,^-d V (j-* 3-liaij (j! llxJaaml A3 Li£ LAi .^LLl] ^J£j Laj A_jajh^ a 
aAA jpa LaIaj AqlVt a a£_luj Jl CjaI (jj£j C^ AjjJajjtl! CjL^jaj]! (jli 4 

(GCA) (j^jSn (>* A_i ,,^VaI I 4_j|^3V1 A_9jL^£ t i. 1 ! A^la IjaIa lalaa. aII UjJj f j » £j ;A_jj^I 

A_j_ujLui A_i3jVi Cj^l&liilil oAA (jLj 4 jjj_a (Ja 3 j LaS (jt jl .(jj. 1 j> jo^JI (J^J (jijWI 

Laj J-*! 4^1Ua (jj^J AjAj& 4diL ^_j-a jjli .CjLlj^aJlj Cj|jAj| Jl&IjAj SJJLa-A Jai3 L^l£ Cul£ JLa. Jl Ia^. 

(JjA y\\ ^j-a Ajli^A § i mV I A_JajjJ! C-l 1 b ■ 1 a"i mJ 4 A_jjja_jl &\ jaj^M aIaLuj dA^ja A_jjJaj (_jtn j 3 jjj-a A-Ia-i-uJ 

.^LiAjSi] ls*#L aIaIaI ^A 4^j_^Lj] 1£ 4oLiaJI J ^JaJ ^aJI 4(_£jjA^I 
(J-S (j-A ^—1*3 . jALJa] L-iJaL aJL-Aj IaJj-mj 4. i 'i^") 0 n^ jlQjjj^a A ir- 3 *-a3j 

oLiaJl Lmua ^_3 (jjja.LJ! ^ a jli 4 jLuL\ A_jjjjl ( ^ 5 _a A_jjjj]l \ ^-Aa -^.3 AjaJJ 1 diLijir 

A_Jil AAjjuj >aJa ^^3 L-pWi mV I i _ nU~i 4tllljJUjJl IaAjuj dj^La. ^2 4 LJ! (jl jjjAAjau 

^1 A_jjjJJ| A_^.La.d! iVjl ^La. La^jI (jAL^jjj_a (JLmj LaA ix3 * A_jjJi djAl mi djljjjjjali jjlj ojjj_A 

^aL^.^1 jj CjLajJpVI JJ-Ja (JjSj A_j1aJI ^2 4A_jL A3lwj jjl£ Ai3 .dllj ^/j oAA V UjLa.1 4 A_jjjJJ! A dajl 
Jill ^A 4djljA'S krtll ^ a kd A_iiAA cAj'AjJ. jyi dijj£j 4 Ajaa dj^L-ajj^. 4AiIcl dlliA tlul£ 4 JjJa jyj AjjJI 
41 jl*if- 4lAAja.j (j a >>i Ail ?CjvLucajjaJl CjpLa, (jjl jyij .Aau Iaj 3 Cjli>lilu)Vl A_i 3 AljJaj (_^aJI A^LaII djj 

» (ji^j^Ajj *La3!j aaJI (jl a ijLk ; A_Lujlx«Vi »UajS 31 jjdlj3 a^.1j 
(jA Lul^jj (j^fc jjjJ A_j|3 4 Aj!;A l^a3 ^JaQn ^(_£^aJlj jjdij aj^sII A_ia.uij La _^A H 2 O 3 ] 

A_uLuJI L^3 Jai * (J ^ n L^jli 4 ^ LajI A_j±Ia3 CjLjjJ- di^-dal Ia1_3 . _>d.V ^ Sj-lajl (j_A IajLujj U_JJj_la 

Jill 4 mlij ^r—1 a]| 4 CjLjjjJb • eJ-^-^L -1 (ju 4 H 2 O CjLIjJJ A_ijI^jVI flIj-laVi 4 jA •> n 

Jl]l A_nla3^UI CjLjjJJI La! .*LaI1 A J a~^ LajI Aid! CjLoJxuaJ! ^g.A.uij ^La3I CjUj^ ^-a Ajj>^-...u ‘—L-a Jj 


4A_jjjA V (J^^LuiS 4^U3I CjIjjJt 1 J > 1 4^^ ^J.' l >' >1 AAa_jjj (J-aaj V 

<dijj jl (jjJjjiJl (j-A A_3 j3j AjJa jJJaj 4 ~*a 4^jlj-dJI ^-3 ^LaJI 4^1j_j ^_3 aj_£dl lAJSi JLjj A^_mUj .^L^aJI 

1A ^j3 (^Ijl Jj (_)ki Au Jl A. T .l M J > ii^ >] 4^U1! Ja^ (J^ djl£j^ a!1 
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^agtdj 4d] . ^ ila3 V j_aVl L-ajJaJlj i ^ iLal 4_fljJa — 4_fl3VI jjJpaJl *<_£pajl pA *<_£pajl pa <—lIIjII £pdJij 

(_J£_Juj 4 4—ijJaJ LfijJa iAJx l ll*> ojj) l <~i ) , wTi 4^adil pa pfcj 4 & LajL 4_apAAll dAjpaJl aJA . pnilplaJl IdlSj 

pnl.lj-a *LdU |pLfidVl 1 piSjld iLiJaxJ 1 ag t^i* i j *^a pupa p° *LaIJ (jlAjldJl pn-Tllj^ .l^ljjl 

L-±lJaJJ pdJl (J^ dll ddaJJ ^pll 4^dU k^illj .^LjU-i^a ^JJ 4_jdaJ \ da ^IjjjVi adA Jadpij dj-d&j .*La!l ^3 


^j£. ^ddj p 4 * 4_Ll2 ppUi-a 1 g 1^1.3 (Jjjaj 


apa ^J1 IdjldL pjJad 4*UL2 4_aHdl pa 


h* 

pUaj 4_i9 Lduj (jl (j^4J (_£d]l elcjJl 4 4_iJa.ia.All 4_jjl_pj*Jl p- 4 jj~>^ a 4paa a 4j^al dlld 
£dd-ajj ,Spi£ 4JiJ i-dlJn"n 4 pgdjn^ a (JjjjIjaj^JI <. Q/d^sl La£ »4jjpJl pJaLaaVlj 4dsLdjpJl ^jn ^i"i <jj 
IdLac- (jl^ Lapj d4_*_nlaSl pa 4_iJA ilila^a ^ptd' l^dj 4 (jdjjpa (Jjdj • (Jlilat pfc 4djljdl AjJa&S/l adA 
JddJj . pLall 4_9dSH djIddjpdJI j djLiAa-jjjJl pa 4_fl2L& (Jdij aljdaa pJiajVl 4 jla <Jd <j1 ^3 4_ipdl IdA 

4_iipu LaSj 4*Ldc. p® l&jj 4 ->/nll dul£a .S^l O^la. ,p]l pfc O^L-apaJl (jL jIsjc- 2U jpa£ 4-^j-adAl adA 
p>Aa pc.j /l«la SJda pilabdi (JddS dIAIaI! 4 QuVi palpaJl adA (jll tljlj^La-j laaaj ^HJl 4j. : .',^-SU lHualjJ ^j-«a 
4 4 j£^Jl CjLjjJjaJl (J_S ij-A LijJ 4_c_pa-A A\ k^r.Vl jldaj 4^jj^k]lj (Jja.jJL diL_i£pJl \ 1 Ja_fl3 ^La_uJl 

: 4 _ 3 j 4_jjlaljVl ^J_*-aj 4fil jjjC. ^^-9 4 la 1c rnj xajJl (jjJjjpJl diLjjJ>a. ^_a_uaj Lo_icj .L^Ia.b l-AjViVil 

(Ji±j 4_3UaJl ^^ >aj 4djla_jJaA£ Ldajl 4cljljj^aJlj djLjjjV 1 ^jiaxjJ CjIjIjjS Jafl9 (J-43U V CjIjjjj^JI 

dljlS ^j_*-a Cj!!!^LoIai (jA^JJJ- 0 ?4_3UaJl (_ptj U^J •cJ-*- a ^l ^ c ’ ft-^j-aJAll diljjJjaJl 

44 j uiAknll CjUjjJ ill aj-d'lpa ^pad aj 4^J_pJaJl (J-iLcuU ^jljd j_pa Sjjl_3 4 J^i \ tui CliLjjja. ^_Aj 4 Jnj % a ^pa_i 

4a_dc-Vl aJlA /pa Jd9 /pa ^ \ t^ill dju^UaLa, dj-m-aldl IjLa .4_jjj^a. Jj£«dj 4jajjt 4 Jn uiljj Ujd3Ua Qpajj 

. 4jUaU Ij/t 4^1]dApu (Ja-ajjaJl (jli 4 4jjljdl 

djldJ^aj (jAAdJl <3lia ^JJ j^jpUd 4.lap cj_p« 4djLa_daAj djldlp p 4_fliia^JI l^Jl£d)L 4Iv^ijpa. <jj 
cj_p« 4Ldasu \,g daau ^Jj daj ,^pJl 4 4_dlp]l LiilaJl adA paxjj .4 fljja-a 4_alalj 4_Aj\j^j^ 4_u£jp 44 kili^adJl 
jLSdjl (J-^J . 1^-jflJU 4_alalj]l LAp.l^a.1 (Jjtaj LAd 4 LpLpa^a J_ap C 5 “^^ djlplaa£ jlaJljj 

pc. 44 j t»n-VI JJ_ajjj , j_^£dJl e^JialL i^nr^idi (Jj-^ *■ J >J 4 Ll^^ a paLAaSflj 4diUajpS r 1 

4_jaUIl /po SpLijA J-JC ^da 4 4 J^ijaAil aLpJl ^j-a pc.j_ill 5L£J 4_ia-dl <djldjJ)a-U t^ltXi^l (j-Jjda 

^JJ ^ mVnm 4 jU 4^_1a*J 1 pJC l^ 4_Ja3\a aII 4_3lla]l ^j>a pd£]l J] IpalaJ .4jj|pJl 4_pUjdl 

^ [pit j-a ^jld-uj dlldA ' n 4 4 . ' L ‘ilddl di3jJl ^3j . ^ Luil IjA ^ tdn t n 4 djJauj . 4 J^iat a \ p djpj 4£.^3Xo 4^jdJjl 

^^du Vj 4 4 Jdd 4_jjl_pj£ jlpa p LujldSf Cll'vLi-aJjaJ! aAA ^ J-nir a > .ij .4 fllda a 4_uLiajS 4. \ djlj 

LpUjJja < Addi^ad] 4lad mill pLpj^Jl ^-Jc. iljjdc- 13 djyl Qj£d t» ^jl£_uJl jp CJ-^J »pu^lfld uilS 4_-aljdal 

4 Spade 4palA 4_ap 4adA ^jjSdujj 4 4 _liLuitJ 1 <djljja]lj 4 1^-xd.t^a ddlsljj 4 (j ; iC'pJl 4ua-aJl 4_*-alaJl 

.JaxujJl pa pldjj 

S^dajJl <djljj£^aJlj .4 fuA'J 1 pal-AaVl djl^ia«a djljjflau (jjJ (jt 4 \y\ jjld idLilfldwVl edA <jj 

pa (Jpda jli 4dLdal £-a pa-aa£ V iIj 4 (jdajjJd^Jlj 4^jjd^Jl p 4 _jj£a 4 Jnj mi idjldjpa ^jjdj (jt 4, ip ) 
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jjjjJI Jja jA <ajc.Ja (Jj^j J c ?*>J a 1 * jl (j£-d1 J3I SJj^jil Cj^lc-lioilj .Cj£)j£]!j jjiuiflll 

4i_*-aj 4-LuaJjA. c" i, 1 %j LaJjc. t Jju LajS 3aiS .A_Jjj_^JI 4 _jaUj.i 31 4_iA.li3l j_A 4 _aJvLa jj^J ^J3I i^LIj - j^aUi]] 
CjLajJ jjJjUj A jlal a*J j j \ i*au jjjJa j£. L^jULj 4—iLi'i ajl_Jj ^Jc. jjSLuj 4 jAakjjAA3l >nV 

i a j t \ dj.^j j^^j_xi) 4_] \j 4 jjjJ_3l {Jj.l JL aJ-jLJi t A jyjnlnll Cju^Ic. 1 3alJ jj l >i31 jJ_A3! JJ AiLjJaij .4 _ajI.1) 

<iL3jj . 4_j£aa jj-aAau J1£^M A jMjaJII L_i_j£lji3l (jj£a uij .CjLa^VI 4_iialjjC.I aj j J 4j V I^I^ajI A ini3-i31 

. aj£L *Li3l*i ja£! ^xuajj iA^t JaAAA diUuJpi jjJ bU-al Jj J3I dju^lc-lioJI 

q^La^J\ J 4^JJJ I ^jj-jJaaJi CliLLjJI j n ■ «-nl CjL^jJpS/l C^L-aA_^3l ^Vuin 4 jlji J<aa3! Jj 

J£ Ja^j 4 jVlj *AaaI;j a^Slj]j~ IjAtoJ ja^Ij Alului Jjlal cIjUu^j] jA JtLjV jja]! J3I 4 <ajja3I 

<3jjojj a jl-^31 3 aaa *Iai 13 Sjj Slla1\ jjjiLaJI J^Ij AajvI aH >nV 1 Ai-k-aJI J>a>Jjj . j-aL^JI L^jUuLu l_jIa£ ajI^ 
Ia£j jj Will jj-A JJI ^£>Uo3i Jj jA JuLLI J t-S uj^^j •jpl£jI3 A-Jlxi jj£l 

<Jc.Sfl j_aJl lSj-^ l>J jJaII ^US31 Y±a> j h-WiaIIj ,^cjjIj3! Ijajj ^l-jjl g, jili Li& : jMAjijjjA Jj-sj 
.<Ajj£3! Aaa^I& jk »V 1 4_3aA^Ji ((j^>^ <J ^iftjSj Alajq^fc a]I <jj!jaj£JI AjSjjoiJ ( ^jjS3l 
^jj-j ,^-^3^ 4 _j_ujIujV 1 C^lc.lij3! {jl 4_j^aj3L CjL_lDU j_a 4_ja^_a-3l ^a\ j^jjj-a jl jl 

<iij .CjLAjjji jjJ l£>?J I-ajJ dul£ Laj; ^3J Ajlx .nla 4 4Jaj^3l L_ila t<3Uallj 

jl j^AJ 4 A jhaVI ^^aLAa.VI jji. <-n1 <a!ja 1 mV 4 jJihjjjj31 L^LaJI (J£ C-i&jA tnJ l^j J3I Jja3l jl j^l 

tilLiA jj^j k a 4_jli 4^_£^A.V I O^lcliali 4_j_uii3lj !3lA CjIJI j£-fi»^ Ijli . a jn^jj-^l Cjljq^ a 3I aJc-LuoA jj^ j-aJ-ujj 
tilLiA aj^a jjj J]~Sj » a j-o Jil 4_j] {^1 41Aak J^Ia (jj aL^I3 J1^3 j 31 jLkijVI jlj j^j-aa 

.LDLaJI ^jU-VI ^1^31 lijl^A.1 4 JiVI Jci jl 4 jpu 4 LaA IjJjaJ 4 _imjL-ij1 CjJj^aa 

j-4 djLjjj 4<jjjJI alA 4 # ^>_^aj 4al_i^J\i .LajlA \ qJVia (j a3jjj-a .lie. g j-ua JI ajjJn mV jli 4 JjaIu 

jcaJjjj ^ mVn <&j\i dul£ 4 <jIJI J ,<LIuj jA IjjtoJ IgJA 4C1 j\jj1mia 3I j)A <luiluj 

1 j djjS^J < ** j j l l ^ 1 ji ^ j_^j A ^ l ii i A jj\ ^ i 1 ^ I ^ 4 ** ^ t ** i t ** < J j 

CjLaJVI <-i3ti3l -UaJI dijl£ 4 jjabjjiA3l L£)L^JI aiA ’dlLjjSl" IaJucj .<j-aliJl I^jIjjSa <Lxijj 

^3l3l 44iLajVI l-^-Jj ’^jJI (_>al-A^,SU ^^-aJS/I JtIaaVI pI-^- J3I ^i&VI 4 _uUaj£ 3I 4 4 n^Jlj 

. jJalij Jlaj jl CicUalujI i<;iiJ;j3l IjilAjlaLAl JiluiA (j> gj ialil^.VI Jc^ *jJia3lj LtLaJI <J cIuLiaj 

^Aa_i J3I LuJaLi-uj Ia 1 ^Jl jjjal j 1 uill ^ '^Jj-JI (_JLaj^I jli 4 4_j|j > s~t ^ ir. |^j .i”) J^JJ-A jLS Ijj 

plj) ; ii3l 4 <jIJI ,^£31 l^jli^jA j-« 41 ajjJ_j 4Lili ^Jil 4 pLiaj£] 1 jjilji ^^-iljll -J icjijjj liJalJi 
rr-A-k.iu Ljli 4 4 jajJI A_ijIj_l.ViT, J-kla Ujb L&jaSjajj .djyl k ^ij^ail jl 4CjJj_^Aa.VI a_L& ^-a3I ,^-A A xua3I 

. IJjI (Jaa^_a ^jac. IftjjJa jl£ 4iilJj cjH-a-j 4 Ji3l AiASl3l AajUaj^I CjLuJI Jlk^UJ 


li k rnjl ^Jjli JLJIj JJ_uLki i J>JjJ l^C-Lk-a S )LlC- 4 (J ^ ^ j V " Jj-jJ" (JjuJfl JJJ-A 

*Xa; j 3 Aj -mu 31j 4 jiaJjiaVl I3 ia . jj-jS3l djJ j-A Sjjj k^ilL Sij^ll jl jawj jjJI 
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J 4 jdJ jl^A J-Ij-AA j£, jjJ^JLl J . ^ 3UJJ 1_AA JjSl L^Udud 4 JUiuJ J L>A^JJJ - ‘ i 

jfjj 4o dLx^a 4_Lcld idll-lAj {JjS dj ^Jj A qlVt a Sj_o£ IjjV A Jat. n J! 4d)ljj£dl £3Jj jUl oJ^a-cJl " JjAadll jdlj" 
o-lA jl ^ t A* \ . I oW jj . \ \* \\l~i ^1 hill *j_dj 4 La 4 (J» i JJI A-Lal jjjlii]l ju^C. j-a 

(Jj \ i n ^Jc. 4*A_jj-a_uiJ La jjij 4 4 -Jj-ujI^JI (Jdlj Lulu jl j^ Aj 1 ^ il A lj» aII ^Jill jl ^Jj IjAi 4 _aj1a jjjJil 

.a \cl\\ U. -dj 1 sddL 4 Sj£ILcJI 

S«jd Jjai jl ■ mr-l (J-«j jl JLaU A amj j jL£ Jj 4diLujJl 1 aWI jl <Jjja 3ja 

^ jA^il ,->J A ■ .-nib ( «J1 aJJ 4S;Jl^Jl J£ 4 Ll£.j \j\ ■ r^pd LmjLmiI £-,1iaII JJ ■ dnlj ,V£V (JjLL 4 ', j*JJ Jc* 

pL miT- ^Jj dldA jjdj jJ ^ jd& YsJJS jdixiJi jdljJ (JdJj VK/i \\" jLd J 13 La jdlj *4-jl&J JlJa 

. j_aV 1 4 -jJj ^ 5 -s 4JL3J jjdj V ^- j j j l fi j_a ujLl^£ i. nV 1 uV $Sl_i^, ^Jj (jj mnl ^jllajdu 

j-a jlm ui 4_jL 1 Vi i .„y 1 jl IjJj j a i di. >- Juiu]! jdlj3 jJ-3 4 ( J£j Laj ^^dc. CjIjjj^J! j-<a jsjja (j^aJ^Lj 

(JjJLA jLiAd 0Jjoij — L-J^iilujl 4 4^113 4^-^J 4 ULl^Lk ^ L-J^lailuj V i lll*^ (jj^ ^ ^ I^A jl V] .pUat^. 

.Aaij]! Sjj-«a JjJa 4_uiij Ja3l^_j 4 4j^lc.lij 4 _aIjV ^jvLll Cjljq^ aH <j£ jjjj jl j^-AJ Aj!^ 

(jJ_A 4i-lul£ 4 C5 jIj_jojJI Jp3i j_A j \) n Cjl AJ tn^Il j_A " j_iaJ! 4_iMl CjL&jA~> a 11" jj 

JjJtJ 4 J ^ t A dl^j ( ^-Sj .3UJ] ^DaJ J,*l t S“\ A <_fl\ H11^1 jjJjbkJ jjjJl p 'laIxJ! j_A A 1&A (_J_l3 j_A 4_JJ j A 4 dlljXui 

^JJ SjSall JJjJaJ ^aJ 4 jjlilxu «i*aj . ^jLuU^JI ^Jjjj~l'\ll ^ (Jl V I 4 ^ ^ ^ ^ ^alc ^JJ 

jji 4 jl_A3jS dijj j l aj 4 j^jT Jjijl_Aj 4 jLujjj jJjl jJJjJai^l jjjajljjjli jjS jA AlaluiA djjap ^3 Jjpl 

jl (jiajA^i] ,‘jAliall ^-iAajj (. a > si ij] A-jSjaJl A 41^kll M jIjC- ja_jl ^Lua . ^iUluj J^j^a j-JaC- ^jajI 
C-flj ini JJ^LJ Ijjilj 4 jl!i Lj jJj^AJ DjjLat-ci ^ jj A\^k L-flj > s-\\ 44_ln]l j3j^ 4 

J^.1 ^l^j 4 V - ! >^i !3j 44^LI3 AiLiJalj > A Kj i, ii ) jLfl^ A j^jl ^ A ->. H 4 (JjV 1 jJj^al jjL*-d ^ jj a‘^ 

A \\y a <Jj\jAj^ jjij (^1 4Ap3j3 4^1^. jj^jxii <i]i 4<Iaj_ua3Vl (JLa^V d jUjJ^ 

. 1 ^ i i'Q "l 1 

dll j^l 4 fl 4 i^lVl !■ tl J^XA ^gj) lJij]La Jjlj J-Aj 4 jduJjd jdlJ j-^-jl U^ 1 L 5 A 3 

j-jlA\ Via 4l.ljj^j ^P^l Jc. pljAj^ll Jj jjjdlj jLaij£ jlaj 4*aLiaJl ^.jJ jl AaIiaVI jJal a^ V AJ 4j3ja]l 
Jlj j)j-6; 4dUdpJl Jj Ijjlajj . jj> .n^V 1 jl jjjJJi 1^£J1 aj J]1 J\£jJl '^jl (Jj^- J-p-saViijJ 1 

r^Jj 1_ a£ 1_a J_C.laj jl j-^-aJ 4fil jAj^ll 4 ‘ifi a!1 oJ_A ,^-^J ’A— *d3^c. j-A L^.jj 4_a_i-^jj (J_c.liall 

D 

,C pUac-V D j^fc a!1 jjsljj B ^_a A j^dj .^4 + 5=0 

jjjj-4j_jjA — B j A 4 jjKj ml jdjj AJ lj_iJ 4 A )y jt^ jj_i-ca J (J£ du jl <dj dlj j ^ai 4 a f\ A 2 

jjjl 4 a \ i *a djjdiij (Jj^..i'il 4di a ^aj V 4<1^J1 sIa J .S;Ldljl J U^Jja.hj IaS 4monom6rs 
A di Jaj_jja]1 4 4di Jaj_jja]1 j ti-nuid 1—jU^.1 »L_da*j Ijj daauj ldlj__dc- ^jJa >^1 ill 4diLdji] 4 gjy > >1 


133 : jidi4_ulill cjLoj^dl cjj^ ^1 La&- Nature wissenchaften d Manfred Eigen j 4 J. Cybernetics d stuart 

Kauffman j ‘■z. Nturforsch -1 Otto ROssler j-dl 4*jUh cjLJU^ J^l .Artificial Life and the Complexity d 

Steven Levy. 
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4 _luj p! >> 1^11 j .ABj tBAj tBBj iAA * a r-^i t«ill dimGrs cid^xajLI ^ <B cjt^^^jj^ailj 

4 AAA (jjjj^La jrLjV 4 Ij 4dlLajLa]l aAA JLa .3 (jl ( XjJaJ udj . ClAjJ^aJI <j-a 

.1^ ^l&j tBAABj iAABBj tABBj iAABj 

\$ l >it i jjlj -jJaljja^U I ^ 3I Lula tdil aljaSI (j-4 A a ^dc. £tjj-a ^^ic. cJ «->*'> 1 La-liC. 

(J£_ujj BAAB jjl .di^lc.Lii]l (j>>ir j ^^ dn tdiij^ a*\ I^jS <J-a*j (J^ dm .a 

u$\j .S)Sa^l J-L U-iat-iJaVl i-lu^C-lidii ^Liil AAB ^l^jj ( 3 j-mjJ U-Sj-mj Lift .AAB Lgj3 Bj A A 
(J^s d i j 4 BAB A (J^ ni i j i ABA 4 ABA La p^—m (J£—j i AAB 1 jJajI 

4aL1jL^I oLa L4 A_Laj jic. <jl (jVi »Q...iuua ^jIj>u£ J&Uj (JaLlujl aa gjj-4 La .AAAAA 

aI tuliull (jihi fc ti La .BAAB ji^j AAAAA J j_a. J] 4 a 1 ml mil ^ JjVI a 4L11 dd ja^j p<_£}^. ^tu] 
p LdajjJall (Jula-aj . BAAB => AAB => AR4 => BABA => A4dlA4 => BAAB ’ ‘Uaj-Ljl J£_ju] lg-uij L5 _k. 

.SjS dlLpj jljJiuj ^Uaj^uVI oiA (jli tA4* AjjIjAxJI CjM&liul} AjalaJi 
3d j» a t jt l A £_laa ^gJj \^maj (jjj-L cJ-^L 4 CjUj^aJI A_iajj c4>Lh (j-aju J-a*j 

jjjjuj iAAAj AA ^Jj AJajjjjj AAAAA ( 3 ^ -iaj .B A ^j-ij 

CjJj I^jI jJ aJjsuJ! clil&liall (j-a ASjjjj j£ k hT> diljj 4A_laj_uijl Aij-iljlj .AAB B _) AA ulJaJJjl 

tAjaJ-udJ A_jjlic. dlLjJ^A. (jjj ^ ^. 1 A_JVI * U^ALaL-uill A-LL>ULi mVl A A_Jj|^£ 

. l^xuAiJ i|^ ) AjIc-L ^jk>k mj i B Clll^Lajj^aj A 

Ic-jjJaj-a AjjljJl '' r -j^> A\\ ^j j£j j. n jjJjc. 4 ^)aj£ Ljliul 4 j 1 laJJ 4 IL 3 J iLaC- A^Auj til 

Liijj IAjj-l-ssj ^MiA (jj^j 4 ^<a t^i<o (jj*^j .SJjaII 3utj^.|j V £ V dj^pLia (J3A. (J-ijA dlUaiaj (J^J 

(34^ J Ajjtiit ^11 l^_i2 3 ^aJ L>^ ^U^Jt tilliA (j\S lit .AiJA-a 

fii_& (jli Laj (j-ic- ^jJ>_ 4 jl£ LaISj ,a4j.^ X*aj {j-^aj V Ja_^. V 3 ^ ^^Jt V ^ 1 ja ‘1 (jJ i jJu& 

^ (jj^J ^ 3 UJJ Lcua j££^i bt-iia ^JL-a La p^-uj tilLlA LaSj . LLlaL \ jJalxu dilSjj^l 

?blLa A qfrb a plxaj£Jt dul£ j] liLa (jlxuJj .(jj*- 4 alj ^tjL;l T j Aj G j G 3JJ 3^^^ 

Jli^vt J^J ?l J UoII SUJI dul£ U ^L^J 3 al£j JaJ; i JLaJ I (^Jjj fc n 4 (jtS lilaj 

. jJjj LaS A_^aLII (Jjx^alioJt {JIa V ^jlj 

■ XA\ La] ^ aIaj CjLjj^aJI j! diljUl Jj^k. CjLiJatjjat £_jJajJ V 4 J_iiJt A_uti]t A aJ-ViV! 

^J_uj LaS 4 dil J^k yj 1 jt AJaLuiJ ^iSVI l^ISi ui ^-S l,g tn^il A 4 *<a 3 l cHiLvIaa >»Vt dijlS tij La 

j^-3 pLuiVt Jj-4 * > *° l •‘-jLastjJ djL_jJaL_)II pLaic. Axa-uU LuS A K La AL-ajj AJLj ILa 4jjLa3jS 

4 A :Gat jl (jjj'^-j 3^ djLj^aJt 3* a!1u> LLu cJ^Hi lA~ aa ^^ C jLu^aJI j^c. 

* 3 jjoc. AjujI ^Jl *^tjjj jjjLt jjli 4 djt^a.j c£L l ]>4 lijLuc .1 L^i tilj .BAj t ABj 4BBj 4AAj 4Bj 
_j*2j titj .BBA 4BAB 4BBB 4BAA 4ABA 4AAB 4ABB 4AAA>0 4BA 4AB 4BB 4AA0 4B 4A 


1 gr* L 1 ^ 1 j^ 1 u cP*A The Origin of Order. 
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t ABAA iAABA iAAAB <AABB .AAAA — IjoJac- jjlx AjjoJ VI^-a (jl ^jS-aj Ajli 4 £_jj 1 (JjUl 
t BBBA tBBAB tBBBB tBBAA 4 BABA 4BAAB 4BABB ,BAAA 4ABBA 4ABAB 4ABBB 


LiJajl 1 4 m A Cl^Ic-UUI ,11c. ,jLa 11c Lallcj a-> a\\j~ BBBA 

.Cjl£jjaJij OUajjauVi AjjLLa! Jjjj La-a 4^)j£l AXjjjU 

^Je jLaleVLj . LijLj Lo-uij ^aj-jjJ SjLa^. a ^^3 ^IaII Il£ pL_lVl ^lll JajJaiJl A_Cj-a^-a gjl 

(j^a ^ jli J-Atoj Laije All c b un*sl idiLiflaljaJI diluJaljjj ^LaJI A-j^laj 

1 d->U£ 4 A ]jT A A£j-mj LjjUIj 1—rjlk.il -j-4 pjj J] 4 Lj^l ^ AAA 4 ^jJaAAui cIjLj^aJI 

pL_ui! pLluS/l <^-3 .1 Wi ^UaJ J ^^3 .AjjjaII pi j.aj^II Jj-k-salij A (JjaIiIj ,pLa!l (j^a ^iSI 

A\a kkij L^L^a ^Uaj" . AJaJ-uifSl lllL jJabjl (j-A p^^-di A_Cjaia A_lajl^La diL&j^> .a \ dm.,; 4 <JJj_a1 

. A_ixuA li-aJ 1 Aja^JI ( ^S ^^IcJ (_gj-u...a r^pa \ dij ^Uajll (jl jlu 4 Ja1j p\ k u ^le A_jjljN‘iC r^-aj '(1 )^a3_^ 

(jlS ^ill A_jLiIl u] ? &1_iaJ1 CjlL^aJ A un'iVu (Ja 4A_UajV1 CjL^laikjVl A un'iVu La 

jJb Uj'v’lsIuj V1 -laJjJ -LjL^i AjjIIui] dlLnjjj dul£ 4 Ail Jlo£I Jj (Jj^sajj LaliC l^j ^jLijS 

<^.3 A_jj'lixuSj1 j!j_a] 1 j_i£jj | ^_Ic- bl a\cA t A CjU^-uiJ J-usaljjj Cj^l&lij]\i .UjtLoi] A_jjS plm mb P C5 -jj 

4_jj|j A-C-ja-> ^ Lolu (jl ^ (^J ’L£>^ jaJJUj Cj^l&lil]l (jjaju 

. JalOJ (j'lC- AX-jj-uJ 1 iudJ /j k ii"^ 1 0 ] 4 - J l^jli 4pl_XuiiVl ( a J^ A_u|jjaX AXj) A 11 

olxJj 4|^jJa_uj^j ( ^3 ( ^3 ^jLa3j£j ^j-ajli 4^-kJaLoII L j)jjl djLmjLaJ (—Ql^iV^ 

j-a;la ^LcufibV 1 j»jjh Ijljxal ji^JI A_jjliil diK^ kTill CijI£j >0.1 q* a!1 a Ajx.j^> .a J-ajJ] 

A_ijIx<u£ ajl—a A_iiiia djlj-iil lA V e^lj-c A_j^*l 4 —l>ISj-wI ^^3 CjUaj-ijjVl 4 \ \ kul 

Ajj^k.kU 1*1A Aj_miUh^ 11 i^>i A_^jjj jjl ^7^-5 * A^i *l3! pLail ^ 4^^ v>iTi (jl dJaJj 

4Ajj^11a] 1 c_ajjia31 jJJa ^^i 4l^lijJ A_L».^J1 CjUajjjjS/1 (jli 4 \^Ji jVi *.>n ,jJ aSl±C) i \-ii\\Af\ Uiljxy (jj^J <j1 
jj^a 1 ^j] 3 pl^. 4 4 jlSaS/l ^Jc. bLalc.jj . pj'q'i . jJjj LaJj 

4^jj>u]l ^^3 >A-jC-1 ila,k^-nl pLyuS IAjajoi ^aJj^ \a^ A_ijj_ujI^. i>l£l^a |jjl..,'i^j ‘La.m^jl A_uil^jJl .1 qx a 

(j! Lai L^lS-ajj .oJ.W a! 1 A_i&^jjl ^jiilj dijjq^ a 1 $ q k s-ijj LilaLu&l CjIIj^^JI (jja ju O^jli.l 

^Jj-Aill {jl (J-^J 4^1 mVlVl ji 4 J_iSl p^£3_^. jaj] 1< j ; UjJ)_>. (^iJl 4 4 ^ > ijj 

pLlojS3I ^ 4p^ M ^j-^ll Cj]^ 4^c1jJaj V 4 “ )A -fcj Lai ^JxLLi^ p^_ui V AjLm^a L)^ ^ 1 k 1 

.^jal 4 ^)^- o^^C. ^jl£ LaiSj 4 A a L^l^ (jl 4 A_ulj).ui»Jl 

Axj_uj]L 1 l>iim l^ k>i * j £^a ^ CjLjj^. :A_ulj,aj^ll j!j_a]1 ^jjJ -fcj ^-£-a p^_jj V 4^jjlji]l Jjc- 

(illlfc 4 ^ j'; l $A\ (j-a ^Uaj .Vir n LaJjc. J i .A-uajl^j-a AjjIj^lX pLlaj^Ja ^JJ 1-a-a 4 l^J (Ja-jj ( ^lll 1^-udJ 

4 

ajlXaL Lai (jjl_jlli jj^a | ^jl ^ g j ; jJl Jjul 4 JjI£xj 4^jLa3j£j 4 j-ajli ^Jj-aj • <■. 1 (jLij] A_xl£^al 


135 ^ iC ^j^ cs-a cpA c#-^ l \ j -^ autocatalictic replication of 

Polymers -1 J. Doyne Famer j ‘Stuart Kauffmanj ‘ Norman Packard j -Spontaneous Emergence of a Metabolism -1 
Richard J. Bagley j ‘Farmerj ‘Evolution of Metabolism d Bagley j ‘Farmer j ‘Walter Fontana. 
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4 j-Lia JUC- lj l< ni (Jj-Ij j-* .4-SUa]lj fiJLJjjHj jl 4 jj! jj Cliljjjaj jA (Ja-aljlA ( 3 sjij 

. L_u£jjII Ajjijj A l n') 4_la-jjj 4iiUa]lj Jjj*a ^Uail! jtfLj '— flj» «aJJ ^£J JaLjJlj <—fljj£j]\ diV J 1*_a jj-lau 

L^_j iajj J.2 jLA£j£ jL£ o^&Lla j_A Lcjj JjLSajj 4 jLA2j£j 4 j-ajli 4—o ^-"'<1 4 4 _jaLjJ _jj£V1 J Aj^i 11 ad£J 

S.1C. L&jj£ijj dljlji 4 A q|y a L-jylflil. >4 CjLLcC- l 1 lifL uaj tJajj_uiJl j_A £_uj1j (J^J-a (JJa ^-2 lAjulduiVi ‘dl&jA^ aj 
jjumj ^la-u JjLklkUjj «4 _a_ujI ^ajljjj ^lij tJjtJ Laj2j .A jq^n ]\ g.Ldaj l jj£!^j ^Jc. 1 — 

4_jja |jj jl^2 . ^jaA-Ia la J! 4 -jj 3 Cul£ diflgjjl ,^^31 djKj toll jl i j-cjli £-4 Ja*j jAj 4 4 Bnn^l l£2 ,A.4£.4 
jl j -A ^Jtj >ajjaa^t A * Li^Il J-iljj 4 £j-jaJ Jjju A*\\ kVil jl_2 4L$jUj}a j-A lalj j AJ 4 4Jaj»djl 

4oJ_n!i dAjijjaj 0 la-uj j-ajli Lg_jll) ^iic- j" 4 j^*-* ^Jc. 1aj*j dul£ di\£jd]! 

,£^_kj (J£ (jl j^AJ • jJA*aljAfia]l£ dul£ (_£jal j^ 4^ jijjjall Ja £2 c£h 

4 jj-> ktl^Vlj 4 jjajj-jj3lj 4 jjajjJ-J^JIj 4 jj_J^)£]i ,-> k>>n IaIaC- 1«1JlJ s\ j-fcll 4_jlaj1 j] PJ_aJ! j s , k^j 
A Inj kjjj CjLlA qj knV 4_Ljla 4 Q ijj£j jl A_ilc< 4 < =LiIa , L£jl 4 _u'liaj£]I CjIjL^jVI bUt, I Clil;jJij jj^ niqllj 

.g i>nN ^LaIj 4_ulj|j Aji jA U4^lalkAl IalOJ jl jl j^J Ajj» k^aJj .Ijjaau ^£l g 1 >^ajj jjlaJJ 

Cjj_Lj ^ 5 ^^ CjU'vLsIujVI Cjjja .1 Jia 2 1 ‘ij ~>a ajLaci j^J L* lajouSl jij j-^;la j^J 

.(J^II J-iljj Sjj^3L <."xHaj 4£j_J) j_A jj» i^i <jtla 2 diLc.j a->a" ^^ 1 -^-aII 1 ^j\ j_A 

4_jj|j 4_1 aI£ ASj_uj j)jJa2Luj 4(j£-liij ^ g j j j-a 1 j V "i 11 CjLc.ja^ a!1 o AA j-a Sj^lj LlatjJaj 

Clllc-J Ay a j-a ijj£. Ci£Ha! C-ivl gTl ml A jl AC. JS jl ( ^JI *^Jj2 S^&Lla ^a^Jl jl£i 4^i!jli 

_]1 iJa CjLajIs-a 4_aj15 4^-j[;j In a'i j-A L&jj j n»") jl j ^aj L^jli 4 Laa Cj t a")-> ,i ijtj .jiai 

4 > ^jlj.uir. (Jc-lio] j£-ojj .S^aLL CjI£aau ^JjAau 4-C.ja~> a ^-2 4ajIjja*JI j] 

jl * jl^il tiDj ^^-2 Jj 2 j-a CjjI£ ojj k s-i°i ^Jaj-Akjl jl 4_u^q'i i*\ 4jaj_Jou! 4 a j x >> j jl 4 ji^-A 


UU^.1 (_5Jjj_wj \$ k >>*) jjj — diliUaJl duj 4.nkin jl j£^Lj~oj>^nA jl SJjI^a jj£lk » aJA ^Jn» a 

JjJsUJj JUQnk 11 !Ji£Aj . j_>A 4_jlaluj| jA 

JU^-j L_uSjJ Aj^a j^J ^jJc* \ kfT» 1 k>iy ) ^ja2Uu dji2jl^ a cilLiA (JajJ iLuJjjlj |;j-iaJ (jAj] lift 

jj V>N <-i2 ^jilj (_^i3l 4 j-kuil jt j n a~*i j^-AJ V 4 ^giiLAil \jl£A 4 jjJajJli .aA *£Lj Ia 4 1 iXkAJ (J^iaalj (JjJaal jTT w.nj 
g. 1 j aj^II ^_a2 .1Jj_2 ^A-k.nj La j_u2 j_A g.^g_uj <^ll_lA jj_£j jJ 4 S\ jaII j-A A W^aII aJ_A ( ^_2 . ( ^_IJ 

^laIaC. (Ja£_ujj 3 4 4_i2 ajijj ^ it a V j^j 4 4 ktiVi j-a Jjja]! 'i k ni jc- LJ^l jil mi ^AJjj i 4_iC- Liia-i-aV1 

j-A AJjt-uiA j-A (J^LoJ S^Ja2 (—iuxj LiSj^. IjJ 4 JllcJI (JjUn ^gI»-2 .dL^.!j AjIaC- u^lllA lljIS <" n^k LJvLiL-ul 

4_C.jaa_a (J^ jj^J La l^-utaj jj£j_kjj a£jja]| jl_2 4 < _^>a,I Clij^ljgk»V 1 eLA jA (3^ 

!3lj . jj fltn A jAA^Lc ^2 jjJj^bJA jljj^j k a jSJj 4 jjJ^i jc- A_j]j^».AJ ^ *i jl j<; aj j J JaC- .Sjj^bJA 

AJjy-.n.A ^-2 ^LaJ-iVi jl^jJt-iJ-jj jjJj^II jjj 4 L 4 A.lAa.jJ Ld£.|j 4 ^_£jj (J^ CjLjjjaA Ijdal 

4-uUa^ Cljlc-lij ^-2 !j^jj-kij jl (J^ua^jl j-A 4_j| J-AJ 4ji£ A jj AC. (JS jLoc4 j^AJ 4 A ^|"in A LjU^^lalujl SJL3U 

?JjiiA jn»~iA jA c-V^al jl ^Ajjj y -j jl j^AJ (Ja 4^1^11^ , (Jal^uj L-ilj^u "^AjL.iaI" jli 
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i jJhj , jjuujjj A a iL5 ^ ^Jjuj Jclij *L- 14 JJ o.Vq*^ ^ ..-,) <j_^£j 4 <jl jJjj 

. lcjia_uj Q'l J. W t q > la <—fll t > t »V 4 ql i*s a AjjIj-uiT- V ^ 1 a. 1 •’’t 1 . »> ■*> iA ,mflj /j t i^ j /j£-oj (J U3t 

LaJj - (J_j 3 (j-o j\ 4_*-aLiJI aimVI LaJjc. 4 _jJj£jI ^jIjj 

oJ_A <jj . \^\J g 1 \ <<n^ ^jja^jdsl ^_IJ ^ 71 Vfcj V 4 -J-aII (jl _j-A »—JL>Ia^.VI • jU 0 dj^\ 

^jJI jjJ-oli 4 'iVirll ^jq l hj .Jj!j_a]I .^Jc. 1 —flj-^~ I^.t-Ll.^ 3 (jlil LcSj ^ - A Iax l. n^ipll 

IApIsj tA-ljl j dC - (j -0 Lmjj 4t—u£ljjli eJAj . L^jllu IaJa ^ijj Jl£mVI (joJ J)Jaj 

lu UuSj OjIjj 4^JIaU jj-jJaj 4 L§j j-A ^\ I-YnVI ^j-C- Lg^Jau (Jg-jjJa ^j-C- 

, ejjaliHI OJJ rn k I,V 4jjii]l A mill ^ i^ld) I^Sa jl 

£ i **'1 ' h<n 1 1 pI j^ jS g 4 4 Ll^k^JjjjjJ| ^ 2 kj! t-^\T *^ /j al (^jC- £&!! (j) 


i ^JJ L 'uLa LixSJj . Ij_n3! 4-jL0j A_xj\j Cj1jj1;«1jI£ j-cjIj 4^1 kllj 

(JjV lifijJC'i J-UJJ 4 fl)^ 4 A \k^k\\ CjIIujUUI (jc* 4 i jj^U 4 Q i^UJl ^tlajoJI Cl^J 4 4ill 

Ij_£aj .J^LdiVi (j-c- 4 _jILj 4diLc^jjL-n ^a^Aa LiS 4 /jjn->jjj-A /)j-> tn^VU Liajpc.1 J\ 4 Uil m 





pL*yi 

jidl Adljll dL&jA> aII s^£a dj\£ ^Ldl ^a a \\ Sju^j a d>uj dlajK a l^a duj Ad^dl (Jja 

oLidl tb* \’\\ (jl ijSlJi 1 aj£ Jj-^ S/j-a»-A SuW"i Lulalj AjjU aII i^j-bisjjjA A_alet ^ 1 jLLA jd 

^_a 4 iix a] I 1$jI1I 4_Ljla3I AdLjAdl i■ (d^bl Ijld *j_aJI (jdajj ,Sj-£jaII (juajVI SjLaJI 

.oLdl ( ^3c Sjiajdl ^31 4jjjj&1 

Sjjj3l dbjld l^JAxiLj ^Ii3l A_djaibl dl3jl*> aII o JA jaJ £a < —fiSjlj jJjLlLuJl 

dUj-Lu jaj ^A jjjJajll ^ A_i]b]l A-d^blj .^Lubj \^\j A_mflj Ajld ^Jc. Sjdlb £_jajj dldjp. <ja (jjd LoaL-ut 

^.a ^JaLuuj ^j-*j V SjLaII dlj b^J b ja*j j-a£VIj jdVl IdLdl oj_a . A_ajjjt-A]| 

Sdjj.iqiAll ^a... .-j dldac- A jU a A_aUail ^IdV db^£dl 3 Adlj tSiji ^-3 A i1»a <Jj Laj^b_bjjj]| 
AaLL J£ <Jd La£ dbjA*i idldd Ij^dj > uliu^ ^ (jj£j ^j^dl (JjjaaII ^Uojj 

. (jdjSf) dbLp (J^d bjLdl (J£j 

(jjjbJ (jc- d_adj tojdj Ajl 3J i^Lxll bjL^. i^JjVI A jldl dJidl <. <Jljjdl Jju La ^ Jsaj Lade. 

dbj-ua ^Jj A Ln tii ill (Jljili dLuijj bbld dd l_ iu£ , jUJVl (Ja Jj)a} 1 Lid Sbdl ejdl ^flidA ^^aIc. 
jLj.d (j-AJ ?ldfl*J bdJ (jAj (UvL=J! oJJjLAA dbda*JA (Jj£ d3 SJ^Xa]! blvL^Jl *bA ClXAi^l L_LiS 

(jjila (j_A La WjaJ_A jt luu ^Jj b-iJajC- iJaLAjS/i JabAjlj 4 laAAli *j_d (jL£» ILj La aJLuja \ Ig •>Ijj 

dbj_uj Jdb db >dl|j d^.'ia > aII ^jAiuajjjjLojLA AjlaI^ (^ja ^jmjI^^La di^j-ial 

1 ^ l ^rar j ^x_a dllS 4^1u Jajjida ddj dLblJ-j~A jW II tS^A. dLa^ldci LajJ djl£ 

dJA j Xj-ujj J jdcjj dbjA« dJ jdo LuL^ La AfljjJaj di^cdl IaIS n djl£ A_ilal£j dbldjl 1 xd) 

aJJ^dbl ^JjVl dUdadJI ddjj ^^-3 dbj^Al A_ilal£a]l dljLdV 1 (jl A 

jjl A_jli iAjxuall {Jj xAalfljll A J-vi \] ba d Ijj (j£Jj .1^*^ 3 LdJ tillj IjLJ La! .b^LxJI 

dLuld jJa dL&lAiLj 4&lj-i]| Adl,lj a jlA dl .Vn dbjJ^aJ! (Ja dl^-lA^. JabaJ! jaI] b>d Wjjd 
>(jdaUA (Jj£d] dj ^jj 3I dbyj (jA db-lA^kj 4o!jj3! Ajja*j A_dk (Jdd] dj 

^jJ! dLud jjli 4(_$jjdVI (Ja-uj 3I ^jj^d (jl bxialujl Ijj ?S^idl dlijll e^A djJL^. » ^jll La (j£3j 

dc- Aa£La Jdxj ftb^JI (3b fl Ijbba .Aiu) ^jd (Ja (jdjV I Jc. Sbdl Jc. dii<uA A_djdl 

3bdj Laj3j dbj-ua ^ 1 l >>» j dju jJ-a jLdVI (, 5 -^ (_^jj3l dLuld udul Ijbbj ?J_dl Ij_A 

&Jj^,ja]I bbLdl oJJjuaJI uldmJI (Jdd3 I > A* \ 1^ du £-a Jju Laj 3 (j;jill dbj-uj dJdjI Ijld iAjLodl 


* d jSdl jjdi J^ jj- Microcosmos-i Marguls j Dorion Sagan. 
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jl LiJajjia 4 JL*J1 j j£iu]l (j-4 4_aJ J Jj jl j_* 4 jLuj-J! 13a k^ij <Jj1_^a 

j3jJ L^jV dl-d \Jl_aJl SJJjcja^I OLuJajtlxJI jj ^jjjd .Adujjll jjd b* AdjlaJ dlsJI jl 4 lijA jj In ill 
^J1 IJldll La 4_SjjJaJ Sj \y a 4 jjJa'dl jj£ L5^ b jlda L5^ jd <dj\S J«J1 .d ij£s jt^j 4(_}axJ1 > d 
<jAlli . 13 a" 4 ^slVi l n .IgjA .Jja] 1 ^jUajj 4 _jLuj ^J\j a \*\ jAj 4 UtijjS jj3jj (JL§ Ldj . LgJ ^Iaj a V 1 

Jjjd did jl La3 . j£La AdajCj ".Ajjb. A_pjd Aj jjd U^ ■ d Aaj] jjd U^ j^ 0 ^ ^ 

Lid jjj JUd I^jIa^a J3j ^Jl dilj.i.^a.T^A.il jajj 13LJ (JjldJ ^ujjaJI f -laU. ^V 1 IjjdaAjd J^- 4Uildl 
lu AdljA A3jLk-aA~^dt b ~v jJ5j Ja . V 9 I djldl dJJdJi dLd 13Ld (Ja1*J jjSj bj*A-a jjSVij . j-u£ 

? JuS Jj “J \a j! — jjJ 

jjasxJl jjddlli .^ajjdl Jdl Jjd (Jj^ jdiiil] jdujjA jjj jjJ JIIja jL£ 4 jjjjb Jjl dA 
AajJa ^&-Lj <_ujjJa j_dj jj^ ^J 4 JaiJl ^klajt^ jndl J£j Iaj (_£j3 c-bl^k^Vl jL jjj&iau 

<J ‘SHOJ^J! J JJ UJjJii ’ J^l ^ ni l jJJ” JbJ b Jj Id! Jc jn^djl 

?AddaAJ A bwll Jc jjdl jjt j* * jjjn^J ■ .CjjJjj 4 aj^ V 4d^ia]1 CjlL^all Cjjjlkl <. jj£ 

l_i^_ujjj .^Jj\ \ 3 jlr> \\\ i^i’k ^ if\ V 4 ^jli>>»11 Cjjjju 4 jj£ ^jjjjb li] Jj3j 4bjj (jLcaJ CjjIjjIxu JIS Ia£j 

(jj lil (Jj^jj .CjJfl]! 4 J^l 4 <*ajV 1 t (jg^V 1 ^^Uu]l J 4(^)^V1 jJI Jc lg_ujaj A 

JJ \(g k mSJ Jaia 3jJjc.j 4.1 j > (jjJ ^jJl CjLoJ 4 Q \*\ J_ua3j <J3! Jji*jll (j^J J-A 4-^.tlaj 'La 

. AiLsJ 431 Ija Jj^ ^Jaj3t 

,4jjI3]1 A A jq/sili 4jjjjcjjll (J^-A (jj 4 4 . nml diLij &IJ1 (jL (jjA^jJjjJI ^ ^ImJ 

^JJ ^Ic. JuaIsa JjLuJI ^ajjjl jljli .aUaajj V 1*^ ^ (jjl _^A (Jljj-aJlj 

jja Jl j - J i T - (J"k n~<JLa. ^^3 jj] ajU A^.lj ^JljJaJ (JIja 4(JjS/ 1 ^LLJl 4^il Jc- Ajji^Ji 

jjl x jjI dil jlj jLijc-Vl ,JJ IjJjI <jjLj (j<n jj Ullija j-^j >c3 »Jail g-\vV1 J ^ 1^ 

4(Jjj]I c1jIjj_uj 4(JjjI 1 diLu \ J_i — <13l£j 1 'U^jljjiJl <jaJ 1 jj^Ja jt jj^SJjuj .Ija. AljliJa iaja]l eJl^j jjjliJi 
dllj^k->jV 1 Jc- - 1 >Jjlj 4<JaIS] 1 daLjljjjll A-LoJI jjJaS jA~Slj^ll J^UjoII pljl 4U!3_iJi SJJI*ja didid 

.ILiC. jjSI Uj Ujjli 4-illalj Ajt jjidj .^-dka. jj^J Adddl 

jla_jajl Ld^J dj . Jd jj^Vi ^^3 Jly kViVb jj LjU UbLdl JlLlA jl jjdjju jjl Jlj3ji ^ajj Ia 

(_JLJ1 ^al.uJ (Jjlk.dLi SjiLc jAljJfl j& 4 _u£ dilb ^-<aj 4 ^d-l Jc- ^^3 A IflduA -^>jJ i^Jl AjJa^dl jl^Vl ^ajJ^ 
Jdull *ld t *‘ 1 j>-d jj Ajjlda] ,^Jc. Jik.b ^3 jj’Wi I^jV AajjJall Jld jajj Jajjoll Sjaj I^ajUJI 

jja j^jj • J^Jl >ajj jj-^-laj jjJdl - I aa. AjjIc 4_lAj (JjV jd AjISaj 4J-a31 1 J_u 4^1ijjljJl 

a A k sia\ ^kdj -j> a! j£Jj 4 flk^jll ^3 jsj (Sj 3 ^ V aIiuj]! "(djjj" AaUJl jt Aj^lcV 3 jj*j 

sljj JJ 4 ^A^ c.d J^lj- i *^l ^j-dl jA 4-i±uu3 .led) jddj]! djilsu jd jl jd<u 

Jc jj 4 jj^t Jdb jid ^djJ Jc- AiUaJI (JpLLV Aa3ja Jj13c dldja. jd-k^a 

4 t jsUu jj_kJi j-£jj 4 A qj > a daj-^l d (Jjj k^ill jjLiJl IjA jjd ji jdu 4Ajl Jl .Ajdl^Il ' J3Lda3 
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AajLajS]! JjIj-aII jIajq knl mj {^ilt iilli _^A ^aAjJIj . £a Cjjaj - \ AIiaa <jj£j CjLL&UI 

(_j -a LiJaji 4—QJ i aII Jjflil mj LaJj 4^LaJ jl ^l^Lcj . 1W. 1 a tt \ l <-t\ ^jJ! <illj i j Ja^II A_jJajjij <jjJ AiuJa-cJ 
^Luaiu CjjJjS Laj . *LiLI! AjljJasi A j W II ^ JaaUi >h (jJjLsJ! \ ^ Vnj 4 jqI . ><V | A_£UaIli .^1 laA 

^4_uU djlj i JoT- g.|j_jj ^_jj LoLuisJ JjJ—^ ^_1 jI dj\jj_ioj j*-3J_l LU . nil jJt> lj_A JjLS LaJjj .^sL^j 

CjI jji*> ,^Jc. ‘-jLxil! lALa* (Jt—Li£ aJjIaa AjLL^j ^jIj (jt . (jh^YiIIj jjfsi > ^»ATi ilrtjj&ali 

A^jL*-a A_aUa (Jaa-iaII At— (J j^J 1 CjL-jJa*]l 4 \Ajj_iJaAJ 

t^b ij-tfu ^jaJ^jLa 0 l^aI 4Ajajj^J 1 oLaJl Jija. I^-ijI (*-^ (jla.Lw <jjJ;j^ I jl/fi ^^jII aJja^JI ©JjwijVi 
Lajj d±jl£ *LaI! jjc- A Ln kiU t£j-j djl-Jj_io) Ig a Vi kin ( ^Li]l c_j|jJbVl Aj|^jjj j\ AjIajjoJ! JjljjJI <jl 

<J ji\ dALljj £_a A_j1sI£j aJ^Xc- Vifc k« Uiaji ls^J .cjLjjjIaII ^ ^ kin Ac-j^ou A^-jLuj 

CjIaJiVIIj gUI JjliA 1£j-kj 

S.lqy AjjjoJI LiUJ! (jjl 44 j >jajJtJl CjIjIajVI &La "byeu JJuuj 4 Q nqjVill Ax-a3 (jA JUI! (Jk^qll ^ 

^ljLkj_ujU Ig >>i» ) <jL£ . n l^ il >I jjj_Lj] 6^1ila_k-^VIj ^jIj uiirB (j-a 4ULkb 

jjjjtjj . ^j) k Ajl i k >iV 1 Lajjcj iSjLkj^J! A-uLl^jS]! jIj-cJI ^ 1 *_jollujI AjIjaI 

{£ J^k.kiJ L 3_k^LiLj ^ O' ‘‘j »<^J g-j) k ^*»ll ( ^gJj ( ^cLua]l ^jjjj /jl . lg_J A , ^-.1A &JA CjLjoj CjKJu 

^ J' V J^ J-Aj t lcjia_kjj ^.kA-.,‘.J 1 g.i \ k^i k—jl uajSV (jL-JI ^_3 Aj_uiSlj-c m Jaj-uJl ^jj_uj (J_jj o|j_i 

«Jj^ A-i-aS ^£ojj jj! g^)-c]i mJ i (JjViN jjLg ^-AJ (J^**** >A .ojjjJaAJ uHjLlu^J 

ijn k nqllj .A-JC-UkJ 4 AjJj£ Lj>Laj 4 A_jjI£ 'u^i. J 4^1 jj-4 J-jj-cJl c fl j£ 

^<4 |jJ3 4. JJauu AjLaxII Ai^j-g CJ^J ’fL^ (3^-4 

JUSt j-wj ^i>ii> L_j'li££ 4Jjjau3t AluuJlj 4L4 Ak^alaJ) djj^jkaflu]! aJA jJjj 

4-jJl^JaJi CjI k^i^ <■ .AjUukj j^ullj 4aji^. (Jv^n^ <. iu£ .gr jL£ SO StOfiSS 

^ ioiji (jj ^ ~>J [jlflAJ ^ 4 k jjj UiJu&j .l^Jj^l ^Jc- Aj^IaII A ilAjjjJai-J dilina. Jc 

Aj«sa3 ; Ajj|jlaj)l Ca ■* A x^aS A ajjjII <jj-<4_ujj ^_jl_a 4^^-JJjjlj jUaj 

(j! Lllja. al^j JjAauU (j^J . ALp ^.IL A jgjj AaiaJI ljUa.1 tillLaJ JA^ Jc. AAlau A^)lg 

(jlflAJ CAL IjA V jj rVil \ A -\ uija Ajilax-aj 4 3 ^^ Jju Ij^lj LjjJajC> Ajj£ ^j-6 ^ U -6 

1 ^ j 1 ^ ^ i >-v 11 g ^ * j ^ 11 > s** , ^j| 1_] 1 

.^aJc. AILoia l^-i-a AjLaiA (j-a jAA AjjjJa 

.(jj^Jl (j-a LuuuJa igj^ (J?\ 4 U Aj-uAIj \JAAA Lujjij jJ_jj ^jJalljl La e^-ija <ilLiA 

LkJajl -kT) 5,1 te a Cjlj_a.j (Jj^ kini Aajj ^_j]I A L>j j.nil! Sjjj k^ill aAA ^_3 jJ^ju ^JLxll A-jj^jj A_1 aI£]I 1 nLiA^ 
AjjjoJI IAIaJIj 4(_£jjl! Ajj-^j lALk pLjafrVlj 4g.LjacJ ^j-a ^ik^ii . jjjflau (JA^lu] 

CjLia^JIj ,Cjl£L|j£j CjLjAi] jjA Cj|^A!j 4Cjl;j (JA Cj\jjJj^j|j 4Cj\jJ^i (JA CjLuljjJ 4(_^jj]l CjLjjIJj (Ja 

j£ ^_a2 . CjI y a^-s aj 4(jL*Ja3j 4 CjL&Ia^. 1 xiaju >^» i ^-a ^ aj^j Cjljljj^jl ; jjkl aL^jl (i ^_3 Jljaj IjJajl 
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j_a ^ba (^^-aj (_£)_ujUSu Ajj-\ bdl cdl^d! j£jj 4 aJUluJI jfL l iS .a jb ^ (J\£a 

* i n ^i 4^bLu^U 4^Lklb^b -2lj I ^ILbjJ 1 j ^^_) 1 a > j 9 4 A 1 y.1 ^ JjdlJ L-^aat-J 

4^allb_uj J-fracA j^-3 s-LolxJi ^j-aju ^jj ,4_ajjJaJI Vn V] (jj^^ (_£jb (j- d V 1-^Jj 4 LiajA LjLjuuI 
^c_ujjjj V ^^j-aj l*jl ^1 4 4_Mt_nla £_alj3i ^a CjUaj^II J ^Jc. (JaIj jIajJ (jjljdj 4dfadl (jbi_jfl ) 

. ^dajillj 4_bij.uiT.I3 laLjj 4 ^31x31 LbijUaj ^.i 4_3aluiJj 

LaljjJl djjdjj LaIaJ ^ji31 4UA |jj jj£31 (jj-£j i fl jft ij JAJ (jjJAjJju]! (_£jJ ^LiJaiAll 4_«J3i (jj 

ijj 4 -jJaj . .i IjIa 4^3ja. j\) i> .i (_£ Jji!ajl^Ji ^Aj3jn3! <J*LCb Ldj . jjdail 4jaflj jA 4jjj]aa3i 

4 jj) JauI3 Aj_*-cajjtJi dljjilbl j_A ^r’Vn m SLidi (Jl£dl jj£Luj <Ja ?.1 j,W j_A cLla^c-j JajjdJl <dJ lllcJ 

jjC- C-ixJ ^>11*1) ^Uaj ^llbi LLxS ijji Vlbdlc. ^ ^jbl e l>j Lu 4 g ndi 4 4_bjjjl,}3i jV>3i Cl jLaj 

,4_aI& V 4 4_bkJj\j SAjjjjda V 4 UI& 4_uCajC. Ub|)j ^jLbli jj£j CjJuc 4*ilihjudj ^jIjjjoC juu jjjh 
Vcj ^-jL-cal S^dc. dLtbai <jA jjSI L-iILni V 4 4ijjudi dij^jLA jj£j (jl A-bldaL lidbJj ^^1131 Cj\ja^J 1 
4_bl_u3l oLidl 4-h^^di djc. CjcJ jJ 4_lL Ca1*jj .4i.1 k^ilj fiLaHlj SjL) (Jaaj A mVi »j_wlc £)■* 

^ ^ ^ ^aljj ^jj^»-uiJ <dljA tu Ajl ^3 (CLjIjj AjI& LaS AjjIjj^i ]jj 

^g_l& djLuljj djjAJjl 4^-^_uj j^J-A 4 _ 5^^_5 »t ^ 1 j£- 44_ua3j ^ dA^ij '^^ 5 ^ 

<—a^LaJ! 4 1^ ^ IAt a <—olllll ,11 j'^tm ^>1^^ (jl _j\ ^ laj (jj-^ (_)-ajVl ^j-aC. <—fl > ^i‘i (_$^-a 

(Ja (JIjJ^JI 

jjSl L«uta CliLaJaj c_alij CjI£*£ l^g_i l^uaj n u^jj\ (jl jJjj ,^1^1 4Jj^—>-jl Luic- 4tilli j*-aj 

^j_ujj ^ j \ Art U-ujIamI La In mi tilLiA (jl 4 I A\ > s-ijC- C’ i >, t n] L^-lL jLaoC-Vl <j-A 4_jji 4 I lutoJ 

^AjJjjUli 4(JA-? J^i 4_La3j 4^1111^ C^AA ^ ^UA^t 4 LLlji Icj 4^-iCalAl! (j^l dlLjJXXtU ^ILlA ^ ..‘hq/ill 
Jiji cliLaiL (j_A c_aJjA ^Lb ( ^ 5 _a 4 -^ aJ^’i ^ oLi^Ji djlLb 4 aj£ La^JjLu 4 Jjj 

(Ja y .iSl dul£ CjUaj^JI (jl IfiJAC- 1 £jjj (j^jIaLAb Ia^jI btbjaj ^jaj l_Luo£I 4 JjVl 1 a^ujIa! .Clilifla 
4_allbA 42-2ljII ^ 44_abliM ClalijK aII dj^L^J 4 CjCa. (JA JaJjjoJI jl 4jL tl'*iV^ij , jjLiMI 4_uijlia 4 _iaj 

.Juiadl oCj|)1a ^aXlLuj ^ l^ uiftj ^ Wn l n Lid. »lilI aC- Ic^. 

4 IS £ a aI \^_*Calj laLiSluj! (jl^j 4 4-iJjdIi ^lAj ^jljJC- did 4 _jIj£ J-db 4Cj^_d (jjj_) 4 ^ ^ A V ^L& ^ 

jjjjjjbj /J\ 4_bUV 1 4 jW aU I^VI 4—Lhk, (jjJK_ujJ ^jjJjAAjl ^jk'lknj 4—iuS VLLJj 4dj\jA^Ji CbLuC *—bl£ 

dUj 4 ^ LiajSjI ^juj|_^a ^ m djLbJjdl (jl jJ_u 4 -\1 l^ia! 4_jJji]l Ad-i-adl 1 ^ .>>^>aj ^A ) 4 aLi'iI 

4W >»Iij 4_ijdjyi 4 W t»Il ^jj_j 1 aC- Sj^C1a 3! 4 Ln mili 4_bldl <j_A LuCu ^Cl]l djLj-uuIi ^j_a ,1 *i» a\\ mill 
‘cJSIj. dal * aja a ^a dLdaddlj fc dLdadA ^ LLidlij - \_tlLa.j dli^ Aa t ill 4 a» jjLi Sjj k j ,wTi 4 4 jilt nil 

jjA (,j£ Cll.Wj t4 jk^T^ k nil 4HailAJ ^d«j! 4^A.LLoji -jC. LIaJa 4 Ig-iA (j£ ^jjlad i. a^j 4idl]j (JatfiJ 

4^3 lAj Laa 44 Ahaall 4 »Via 1 4_bUVl ^aij-ftl \ k^i^j 1 J >J dlj-S^i aj-ft 
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?A_alja31 &1A Lill (. qj^ r J-aLoJl JIjjoJI <3j1jc.j .^kJ iSS' 1 L11A (j- 4 l'\G> Ijjfl i^Syi 

^311 . l_Jjl£Vl frlfllax^l AjJaj 5Jlu:V! olA ^jC- AjjaVl (^j-aatJ Hait^l 

J | ^ ^ ^ j P_ ^£1 | ^l^L—iia 

jjl ^-1 ?A_jjlaljVl Jl^LaJl cl_A ^_»_ula]l g-lila t^iVi ^il_Hj 131—ala . jl3_j] Aaj_t-a l—^SvUalj ^jlj ->11 
Lilli t .11 (j-c V^J 4(jjaJl j-lal A^aj (j-c jj_LlaI 1 ^J1 IjjJaj 131 AlL j Qj3Il j^jj^jlj^jj^jjoJi 
Jdjj (jt jA Aaki (j^a^p (jl£ 131 :AjjLHa * -»1 L?~ l£? 3^ nalijIaHl (j-a jjl&]1j ,1ia yila AjjjiJl ial 

*IL J j; • ■■■ Haj^a31 ^J] llalj Uljlaa <j1 <j£aj 3jlic- 4(jHa*a la 0 >^1^1 ^]j ojjj£ 1^ mi Ig tail] Hal n> il 
A >/nIl Hill£ 13] jjSVI a* iial] 1(3 knVi ^ >nVnn iAj^ji c£jsVl nAijKallj .shall iji ^Jc. HalijIaHl ^ Ajjjj 
J ai31 lUII U^ 11 Hahi-aHa]! 1 (jl3 ^laiaj-saV laiji ,a£j1uia 31 nAiaJl <j-a ijj^Jl 

13a Jj£jl IjLujjjj ^^ajJjJill laj .Laj^ia l^jjlau ^ 1 i£Aj . IaIIc- A^jluia Hal \r> 11 £-1 jj\ AjLLj <jV Lhjj 
Cj^£3j 1 "tplL diUS* 1 ' Uxaill ^jSju (jl (j^4j All (jJUVI jjzJi Aj\ 3S ^i ^jlal Ail Aaji Jj lia Lajla jjJalall 
<■- 1 j£j . A-iTlati ojj 1(3 jjjflj J_iijlJ iljjJl c *Q*n 4^^-olei mU J-iS (j-a A_jjj1sj 11 mil Ala_ujljj 

^g_l& Axull A xi t(Jaljoj A_aH_A& diljjjjj (J^lj A_lai i A > >i Cjlj-aa^nnA .1 lHa.j ^j^l' 1 t JjlSjJ 

&Jj_Sbj-a .lu (j-a ^^^’‘iVl—i A_i£ (3j_ioiLu J-JC A_2^au-a t ^ >3aJ A_j j t ^»Tij 4^aLjLkil ^IL*J1 

''.IjJja.j 1 ^qlVi.all jjjjlxuVl jA Ij t^lac-j llt.ua. t Ualalj i^ll&j 

^ a! 1 CjUu)aJl ^ m I3UJ .JaaJl (Jj-la ^ 1<~- A_ia_a.V 1 ^a_jJajjj ^HiljljjaJlj Sjj t ^r\ ^ (.“', uul A_jjjiJl ^jl 

dll * A)y .all (j;\ tlliLill33 1 uV 1 Jj£jljjJ — (j£a 4 la. ^j-aal J] 1^ mi lg ■ ^‘il AjuU^a - A^jljV 1 l^JU^a 1 j taflj] 

(jjjgjlUj! llA (JLaj La-a (J-a*j C iu£ i^uajtlLa 1 t>i*j 1 ^ t>ia j ^*-a Clllajl ^li]l L^laJlj ?A_uj'lalJl AjjIjaj^II 

^g.^a.t.ij ^311 A_aj>Jl j^u]1 ^331 4 j]^£3l3 tit^Ul J^i31 ^ ^ilLa^jVl (jc- 1-plaJl tjlxa^u <■ ju£j 

?^jUa^uj j! iAliaj 

Aj^\jLi tiljlxaJ 4 JLai31 dll yj \3\_S ,(jlaj_AiJi a i IJjUVl plila-t-<al <j] (Jj^J (j^j H.1 \y*j 
~ Lj^lLaJl (jl l3a.lia (j^J (j3 Lajj IjIIc. 4(J^j 31 (jl-ii^ ^^-3 1 t>ia i Ig xiaxj ^^a (jHaj J IjIaII (j-a A_jt 4l^jllia. 
S^a qSAj ^JL-txa] l^^JU-xa ^jJaaJ jjl ^gjjjjll]! (^lalaJL a^aaa /jj^i 11~AjjLala Haljja (J-aaj ^Ia3i 

^jl_9 4dallLajVl fi-lA j 3lalj La lie. . 1 xlaxj Ig >A»i ( *_a 4. a j£|ji31 elA ^ Hal 4 a (Jl^-uJl ^j_Iaj 

l^jjHj (_^l-a Laj ?a.jjol31 ^^ic. Hal ajhnll (^i]l La 13LaJ ^^Jc. Illc-Lou iJjliVl *lalx-al 

(_^l-a (j$\ ^J1 4^al ^ *>a a 1 4j1 ? ( ^ s 1j13 Li n ^j-a Hat_ul (_^l-a L5^^-9 ajiLi ^llla_usalj ^llj-JiC. (j-C 

?LaLal Ajl2jH> Hll£ ^la ^J»a Hilal jjt (J-alaj V 4 A i. 4AjjUa Hij\£ 

a ol ' 1 A^jj^aj HajHa31 ^_31 ^lajj ^jL 4 4jJjdlj AjU£ 4 L>*^ 4tllljjjVl 1 j anuj ^^^1 

SjJaa ^-3j .a-LaJl (J^.1 (j_a 4HaLijlaaJl (j_a 4Hal jjaJl 'jjaalllu 4ljjLaVl *lila-*-al ^-33 . ( 3 -jSl la ^JJ 

Hiij ( ^.a &^-u£ A alia a HaLjjl-t.ua ^-fl jj 3al3l (J-*-aljla 4 Ij-ala ^jj la a Jail A_jl J^j ^>lll 4^Lat AjflLtla] 
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diS^II ^g£j ^g£ )~*fcj Aald! ^jjjoi-4 U^J 4 ^jj~> 1I ^jJjui^j (^jjxix<a ^g^ laflS i^j-^ J^!j 

LLldJ! ^j-c (—QI'W .<i ^jj' 1 A_I^L t^ll^j i^gjJiJI ^Uaj]l ojjJ 4 ^)^1 £*_jj £-a (jj^*jjj (^jjoSIjjj (jljJAi L—lad 4 A mflj 

(ji_u«jj .diUvlflj mVi — dLd^d a_j1u]| a a)-YiV 1 jjj_Sj LdLdl Jdljj .dLddLU ^LaJ! 1^-sj >.n ^g_a 

cA > ^gA (JjJasVl A1 (jj£j J i£*t 4 (^J£ ( ^9j »*A_ujj^a]i ^g-aj]l£ dl t a*W a dla A\y a 

.Ajla A_jli 4 dLa IjJ ^Uaa3! 4 ^Uaj]l SJjlil J^al] AajLVl ^cJl 

tilljA djl£ Laj; ^gi * La£ Lj^u di^AJ ^gjll A i^a3 <j1 *j*aU <j£-aj 4 ijA (j^j 

cjj^j u-jj^a ^jJl ^eplicase jldiL^i 4 1 ajjjVl ^4x Ddaj**a djl£ ^gd! 1$ &jj£d! dld^Ji 

^\ 4 ^jl£_uJI Lu; l|g n..; ^g^l 4 jldiL^l Axl^a dV. ^ ,al_a3 A_mj AjjI£ did JLaJxjj . LgJj^ olxcJi ^g3 

<j_^£j (jl 4 j >j <jl£ 4 $J_a,ld! A_lnjl eJJfc ^gJj .^o>jV 1 xul ^gJx (jj-u^llij (jjLIl mUSl <j-a ij_a. 

li-A L-aJJaJ Laj;j (j-aldJ! jldiL^I /i !j_dauj (jdaj (jjdll (jj^ tuliU A d *UL) A_iLdal tilLiA 

^gj!3 ^r j .fc.nl l > sv* J ( ->^ >>it 1 2 _>i /jj-^ mU]l (j_* JJx ^ xn> 1 <j| L $.) .^ 4_jl (jJajJjij 4 (jJ^kV^ SJ&LuiA 

(L gi AJJt-nla Sjj l ^\) jl Jj-aljj Lo^j&j . (jl^ 

. (JS3I p'^u ^gJt A*\ >nil\ ^gi JjIJj ljl£Aj »A_iaa1 (L g_uSja]| jl£jL^]l ^ j> si\ 4 Auliiil 

CjUjJ^J! C—i\ 4 A xaij ^s_uU ^g-2 A^lati *LjacJ ^ja \^\j 4 "^»> S^ila (jl L-iajt 

L a A_3£)IaJ C \}~i n ^_g^l A_jj\_uu£]| CjLJVI (jj 4 (Ji_J^> ‘^^■^ (j-^J ^ Q ^ ‘ M V ^ ^ a'W aII ji ^ n t n 4 AJ\aJ 1 aJJi 

Aj._i.L3 ^JC. L_uA ?') > mV I jAJjjjajj Ajjlaljl Sjj^U ^~i aT> i a 4 l^mAJ «liljJ ^^g5 1 ^_ujjA ^jC- AjJjfll! Cj\jjJ>^JI 

^gJt (jj^hn (jJ^ 4 Aj ^1 i^r^VI AjLz.jji aJI ^glc- 

i ^_a »j .^" 1 ‘ ''V^ (j-^J j-^ u-aLIa-J! UJ^J 11111 

a£a i’lill ^g.2 C1 jLjj3?JI <Jj-^ 44 b^" 1 (j^S V ij) t ciLu\£^y 1 | /j_4 > <~\ |^J_4 <_fl\ ui^'Hul 

A_jjjiaj A_lu J£ ^ iq d£j^nt Jl5 (jj^'i i i; 4 La A_L^a ,^ij Lu pjfll i ..^ (j^£-> A n» ^ CjLjujj JaSS , 

!j)j .^gLj^ail (j^Lai ^ga]! 4 pi j^fcll A_Lli]| diK;i fctiB IjjI (J£j A_!aj^L! pLaII ^\ 44 ^LlaljaLyL A_^.tlo 

dal njll (J^ (jj-^ J (j UJ^J >k1 ^ pI^jVI (jli 4 jjJdl ^>aLuij jjl 4 1 \ y\ ^jLS 

jjjJ ^‘in ni dLtHqi iiiVl (j_A A_aLj^l daL&j-a^ a\\ A_^.HJ1 dLluIl (j-^J 44 L^-a SJjalall daLLl a! iuLAj A_^.Ldl 
(jJajVl »La jav \ un (jl daLLdl ^g_2 1 jJaau 1^ i>>» a j_-a L^x-Lua.! 4 fl.~i .^ ^^1 dLLl sH k>iLU ^jdajj . jUudl 
JJlxl [ _)£-aj 4 LjaAJ l(g k s-i* ) A--a iaj|^l (JjJjia (jx ^IdJI ^gJx l^jjd dLjJjdl Jjjj La£ LaLaJj .Ajj^adl 

.*LLU Aj^jj k^nll A_jJidl jljdl 4 —ivLtlujl <— i)\ ^ja ^LjV -WTi dLLlq'i..iV 1 ^a 

^gJi j k"nvi J ^g_la. .AuLkJastj j,1 jAau ^yS^\ daK \ k »ll dJA < daJQ k>i 4 A_ul Ax-U rtll diij ^3 ‘uV'j 

CliLLl fra k H y 1 ^gi±Lujj ,A_aJji-a]l jljdl ^gJ! jLfljaVl 4 -nuiJ AiL_Ja-a ^C. Lajj dijl£ (j -6 

L^aJlx i k k nj . ( fll a k «v I jJajjj daVl^-a Ajjlad daLLl A a t ai Jda 

jdu A-^LjaVl da'uLl q"a t, nV 1 pJlAj > A 1 j k kij Tuj (jl^ Lj p \ a mV i j-A A-JJ^jC- (_paj1 ^g_2 ^aLau ^jl 

^gJx djldJl J£-Adal£j jjLUa. Laj'x j^add (j! dLL-aj^a. ^g3 l^_dj 4 ■ nUll Ad^Is ^glx 
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jj-aJ LiJflj tilliA {jfSJj .Aj^fill Jjij La£ CjUjIAj jJjJ l.l£Aj . j_a!j <j1 (j£-AJ bLbiJl j>A A iLi a 

JaJJj_Jj .dJj J_iS j)L£ La£ AJj j)J A_lli 4 ^^.! 4 _JvLflJ-ual £_a ml 1 AJJ LuJjati . aJ-jJ^31 ajjjj]! a J_^J 

aL^lVlj aAjJ^JI <HjL1u31 (J-^ (J^AJa .LjaJ JjJ^l Ijjj 4A_ilg_i]l LS ±j . LjbLkJl jj K-i.cn ^ >,-iq'n V mi ajj l^ia 

Ajj_uj LjuL^ * OjI > a i^fc a ^Jj lj m^J ajj^ a! 1 (_£jjll CIjIjjIjj ^ijjj . ^ I ^Jj j In >11 ^Jj .‘j-tjjl 

.4 Aj.Vqll L$i^L (jt IaIaj 0 KTi V l^jli 4 <J£ j>A *ljaJ uVl UJ^ S;j£Aa] 1 (_£jlll CjUjIJj j)1 Iajj 

d oil A Jl£jbVla . JaIj t_gjh.nA j-A jj£l plila n^VI ^ ibia jh.lj L£Lhli JuJLaJ! 4. nljlll IjA ( _ ? 3j 

LhaJ 4 AjjI^J 1 A_hj]l <J_hlj Cjb_jJajt3l (_g! 4L-aj^tajljjJ1 (j-^j 4 Ahull Ju3 <j_A ^ qbx«aj lg xuflj <_gjull CjLj-iuJ 

a^iia hiLlA Ul& (jfLlj 4AuIhJ] Lax^a Llh^.1 jjjhj 4 b > ^ T *'^ ^U^La jA Laj »IAj_^Ll1 

{jl 4 -JLa-j Ll& . ( j_AaJI A Ja* 1 AA_mli. l^illlaj <j_j£j (_gj-hVl CjU . A* W AjJja (j_j£j (jl j>£-AJ ajJl&L* ^cL-aJ 

1 a A 3 1 ^ A 1 Q^i*! < v\ f 1 ^ ^ N ^ 4 1*1 ah i ^t \ A N 1 ^ s-t A 1-^1 ’ l i &. > L u I 4 -il-V U J l^'l A ^ -Vj j jj_^a < " ' 1 . .1*11 1 ^ 1 b jj 

jjISjII ^ 5 ^ LI1 ^ 5 -^ 4J^i!u ^ Ja& 4_i-saLaJl diUjJaaJI Jaijj 

dijjJl aLa 31 !^J_al LH 6 mo {jj_£j jjl j ijslj-i >4 jW !l ,^ 5 -^ AjjKj tn Ail 

Qa (jualaJI £-a 1 Cjlnrfcj 

{^1 >» n {jl 4 ^ ^ j Ajli 4 ^jijJ jj! jjJajll cl^-^ tlfijLuj Lila 4 i x nV 1 jj-AJ {jj 

.<—flLba£lxi)bU l^■ft.h"! k nj aJ_JJ^ aL_ujj (_^l 41.*!JtoJ IjjJ Ljj£^ 4 A_iaj^j 1 ^ 1 • ■■ ^_lc 4_2 ljJ 

*1aJj4aj AjSaJ AaIoaJI l^jiLuA {j^4 UJ^ ^4 alia.^ j^c* 4iljjA Clilc.j.f!-^ a] AaIHaII 

4(_j^^.I Sj_aj ,{j^aau a -""j JjL^L LjuLaJI ^e-ajjjj ‘j qL> 1 4 .-.A ,>. Ajll4L> k^il a^\ . ^--. ijlLlii jjj£j_uj 

,CjUjl£^iU | 3 ^- ^«^ 1 j 4 < ^y' 

(jj ,CjLjj_mia aj_& IjJajl jj In'll 1 Lj^LaJl aJJjtl a diljjK ^~a *1 11 A ei-ft j>A-vJa 

4 '-ln]l j>AjJa {j^alH]l (Jjy^ljj LibLiJl (j^3j 4a.lj.laJl <Hjl_ln]l oLa j£ £-a 4<lliJ Jja j>A ^^alax-aj 4 <j££ 
A^^lj j)-A ^JLk-a jA La (j-^j jJaauA]! ujLu^ ^ 5 -^- l^-^l La a^ila ^iLoJ j)1 (j^AJ *^uiaJJ 

l.i~> 11 jJij ^-^“J (j- 4 J-A 4^r mill j)_A {J^aa JJ£- ^jjSt ^Ju-ta Jc- xaJ jjl (j^AJ 4 Aj 1^J1 ^>bl 

tLjaju >n» j ( j_a (j!jJju (j! LibLaJl j)-A A£.jUa]1 ^^^^1 41jI&ja> a! 1 laJ >al ^S1 <Hj\jjjaLl]lj ^Lsil 4_taj UAj 

.{J£]l lai^J 4 Auil Ciaj31 ^ij 

j a n < —LiS •j_oj]l ^j_u ^Jc. a Jib ^Jc. SJJjLia]! f 1 q L. , ^-.V1 CjLjL..i.aj Ajj^Jl aJA (_]-oju ji (JaJ 

4Ajoijjoi A^_aIa. A_ilAJt£ Ijj Lajj {j£Jj iS^l b^uAA 1 j-a1 A h 1 s-iy) j-a1]1 ^J1 j l-nVi (j^l >»> ^JJ (jjb^- 

aJjLlIa]! CjlXiaJl (j_A ^Tj XMA jj_iaj 4lj_iA.ij .aJ-jli^l <j_A Ljl^I^JI jj-A A flljA a!1 CjI ^J- 1 ' 1 ^- aJI <HjjjLl La1_1c. 
^J1 .‘Ij.W j)^a Jjtjij *cJ^l 4^1 jLa] a^^ ^J^l 4A1 aI£] 1 aJ^_^l {^^1 OljjljilJlj JajljjJall jjA ^Usil <^1 4aJjiA]l 
(J-£3 ^-a— b a-^I^Ia c 1 i 1 jlaU-a 4 <Hiljj.L.ku]l jj_A a£j-wj ^jjjjljJl {j^aUJll cS-ij^ nJl ^1 hllL j j£al31 

,AaC*j] l3^^1 ^UalJl (jj*^ U -4 ^j b") ■.]) La JiJaal 4. u >i^j {jl {jjjl^A 
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(jt j>£-aj ^iaLuiJ Cjljji£II CjIjIajI (jli tdaUCaxlla J\ 4 ULLa. J\ idjljjj^ (jc- Vn Li£t pjj_ujj 

l- \ y J 41 'i 4<Lj^J1 ^LiJa^.1 j_A LajIj (j-ajJI U*^J ~ L» 04 SJj^xc A_jjjj£j A_a.jaLa t" n »jl CjUuj t—fl Ja£ll>aJ 
Laja. 1.1JJ ujljji! (j£Jj 40.*! j.*)^ dll_ul£-aj t >»n 4(j_A A_L^ja <_}£ (Ja 1 >u ^_2 diLta-jJaii]! 

La£j .(J^jj_Lq]I jja 11 ^Lp t—flLu!o£V 4 Ij l nj ^g]~*k ] 4^-lc.t ^J1 jjjJaolI S (JjjjJaJtj 

CjljlAJi , dilj < )*Ji 4 (jjpL l^-utflj *Luj£ ^-Ic. (J-AXJ 4ol_iaJI J)£U. ka3 (jl La' l‘LjJjljl A_lLi£ ^2 (Jp 4 jg£ 

ir \Ub 

Jus member j ■ ^r- J£ aj^ ; " < ft j 4 J] ja±j <j 1 ^ccUa^JI *—s 2 jjj 

7r-i,iij] jjJaj ^1 hill 1 j_a ( ylal ..-.j (Jj^j k»> organs pLcacJ ^ ja->11 ^ 1 >^1 j <ji 

(j£j !3li" *(jjaj <■ -ili£ w t{JjAjll JajlSI ^ijj o^£a3!" p_l£1j£ ^Jj A_ctjj1 j-*^j tA. xu4j 

SLaJl (jt_j CjUialiAll aCA jjJuc 4 <j1j ^ a> ~i (JjLlaj jj-a 1j_a. Apj^i 3Jj_a.j-a — (^ajL/La 4n.'.' La <—i£j£ 

.ApajA OLjliS JJjlaJ 4(JI£ (jjj 4(Jjy^ljHuJ 


l <~ft (jiL (jL£ LCaJ jAj .A xSLa ^p& L&puxj tj_> A_jli 4(jjp A_jjj U - ^ ^5^ 

1 (j \a J£ JS-joij 4—flm A,\ (_£jjJai]! ^ ilaixJl (JjjLujV^ CjJI&Luj .^-UJ 

La ^ l s-\^\ ( ^JJ A jqj^>Uj ^jJa-a JjtJ l'ii'i (Jl^ 4 —CjIjIajVI (jl Laj^i-a > LllljjlJ ^j»-a 

(j-a S/-AJ cLUaj ILLa] - 'S fjt ,^J] (JIjouia j£ bLJ (Jjsli (j& j^Ui 4 (j^S 

^ 1AAJA 4_iA^Ji ^LmU jjLS JAj {ja JaJjJali ijj ClM !3La AiSijJljj 

1LUJ (JIja^j cJ|3^ La jjlS j5j CjI^a Clajl^. - 4—nia ia^. (j^a ^ 

CjLijIju] 4_ix« 

g.ULi t^ilj ^jlj.kL»Jl (j-a ^Uaill CjIjj ^2 tiljUi <j! j^ii 4 -Cila.i'i n A jjajj JJj 4(j^ ^ 

Ja-ujj ^^.2 \a.\ y\ J cj-aII ^jL>"i mj <_CLLSli dLvLilau31 jj_A ^-j_j (j_c Cli ajj ij-^J .^jlcii jj 3ai3i 

< ** j\ al L< ri 1^ l n ljj < 1 *i ia c ** k * <**1 i-«v U 4pl jaj^Vu \ ^Llau (^>£-aJ V oLiaJl 0 L ^jLajVI - ^ 2 (j^aJUtA]! 

^jL&ja> AJ fijjjLxAj (jLa2j£ djjijjlxu j^Jal LaSj ,4 Q> ^ijJ V L^J^* ^ ^CjI 4dU^Jl lL5 ^ 4 Ajiki*. AjjjL 

^jIjajS pKn-’fc (J t^-nj LaJj& * jjd»') IjjjjU La {JaJA a ^pC. ^Uail] (jSLuilll (jli 4^jiaJi AjjljJI 

t-^j^LCa! ojLi^fc (jl&pjlj ^ k^nall (j^-aJ (jl^ LaJJJ . LajI utt *LijLI V>i nV 1 CjI^jLjjjII A^jj 4 Jjtoj]! A iV. 

dlj£j 4 (JA>J ^-2 CjULlaLij! ^_A 1 JauJa ojL^jl Xjtojll ^ W> 4 4_jLLaLlujl LuaJ LaJjc. aJ\ CjLpV 

A_fljjJa AJV tA-usaii! Ljljjj2 IjA (j-a .^LuJI ^JJ ijjjtj-a Ij^Aj 4 CjLa jCaatli ( x_a CjLi jJa*j3l jl^ji 

(ji^. (Jjl-fc i ..i 4&Jj•> all A_lujLuiV^ l&j-k-kaUc. ojjjC.! La g.1 ddiiljj .(_ SjxjjIa. al£l-k AJ 4A_jJaljj2i 

(JjjukH 4&JjI a all A_flj^LJ| ,AjjJa^C- j\ A ia~W CjLia^j^J! Cul£ tjJ La A mVij (jkiliij (jj^H]! A_lLij La 

.SU=J! Jaj^ui jjjJj Jjuj 


139 : "ilj=JI jSU (jl L,"- Evolution of Individuality -! Leo Buss. 
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a ^_a Ijudac. <s;Ijjc.L j Jl diLmj'uj j_kljl ^-3 4_j&LL l^V 1 *LjaJL <J_axI1 dlLJ Iaj 

a jl jjg ? ] *j j-A g ji^ll jL£j . s,i4»4 ^}^\Su j-cjli j_jjj 

jA ^ilSjl 4 l >.Mj 4«1 j^a 3! 4—afl ^ ^Jj l.ja > i" \ ij~iA 42 (_j-j3 ^ LaJjI SlSlaA l^JjdA 4(gjjjAYl 

OldJ djjl^a . (gJajYl ^Jc. Sd^Jl (jj^. 1*^- ijd 1 n jjj L^aLjaj (JjJlj jl lfr«A (Jajaj V 4_a^jJ JJ 

j£]j .^jtaljJI J_*J1 ( ^3 Sjlia. djjj.laj ^dlaJJ jl jA jjg £j <. Qt J»1 ^aAJ_i& B <C.ja^l aII clilljaLj A <C.j a!I 

4 ^^iJajV 1 4 _«£!j 31 j^j d^U 4jjla-c (J^ *» 4_jli t4jdjl 4jlJ Ijj^A jl-£ da g*id ^3j^dJl 

I3a Jc- dgjJaj (jl ^-j-ua Jill pdoJL SjiL j unSll 4_jl Jg4 J! 4 J£j Uu bg»A jfL 4 jL 4,*a LdijS 
4 4jhj Jg^A duJ Jd^Jl djdJaauM jl dmj j! jL jd 4U^> Lduaflj <^>fixj j\£ d (JS ^jVnij .4_JJ1 

. jjl] dale- 4_u-al_k (Jj 44jlilli 4_gJ j* JdH ^-kJaj-JI I3& J JJj J^l d AjjJJI jA £j] 

j_iC- ^_a Ji n>n43 j_uxj Iaj 2 Ijaja diLL 4^^-utfaJl j_A ^^-uiluYl Jjaj ij ^g-A Sj Jl SLSdAll da_uj jj 

Laj A a k kid jj-^J ^Jll (JJ k^ilidl La <Jj_^ 4 _jjjJ djjjl |3*V>1 13_A L-lILjjj .4j£_juJi L_jJ ,^1 (Jj-k-ajll 4 1^/k 

4 \*\aa djLjjlLa ^jdj j_iidu jt ( ^ikl mj t j Jaioll Jij-^ ls- 1 ^ dir.Ij .I^I&Uj j (Jj k^lioji 

\$\\ k^iq^i 4 j k>ijV 1 ^Ltxu£JI ^r kn 1 j j! p^a 13 j£-<u 4 (jjjIjL<JI lh 4 -^-b ‘4-jj4ad! J_i3 pl_ixu£j| slSL^oj 

t jj> kn<,Vb 4 u^jj- l ^ sLSIa-^I ^-4 2 _xu^j_uj Jajbjr* aII djjjli 

^ Loj <—jj_uj\a. (_^1 Vj t^-aSj Loj dlliA 4^31^]! (jSj » IAjJC-j 4 j^Ljjiiilj 

?Jaa kn IjLaS idjjjjJI djLinaJI 4_a^3J oLSla-c bjjJaJ jl ^LaIxJI ^“UaiLuj! 13) ^ "i^j . jdiA^-xJI 

j£-ojj .Ojl^i ^^Jj 4iLkJaj 4 L_!j knl^ (Ja)j j-4 d_J3j J5 jj^3 ■ a 

3\ViC. j£3j ,&L£la_A dudk. ^ SLSd^c CjU^H Mil <J£ k^nl 1 k>ia_i k>ia 1 <1 SLSd^j) CjLjj^JI ^ aaaj jl 
^jj^I 4_^l& &LSd>Jl jj^J jl 4-^>j 4 4_j^Iii£j ,(J^. Jj ^13 ^j Jll jUtWU CjLSdd]) h4‘W‘un 

,JaUuJajl£ (J^wu jl 4^ \y\ l^jl ^1 4ojjk.i^l dj^C-1 ^311 jA 

Jj 4jj_daajl djljjjl] 1 CjLjj£a]1j 4 jiaLjjjJl djjj3j 4 jj_JJ! djl;3 ^Jc- jjJd-j ^3 j_aj Lug 13j 

(jjjj_aV1 (JjjJ jl j 3 4 c1iLi£LuajI (JujI jdl J^l (j-uj-ui^dl 1 —ajJdl ^1 44^uou]l 4 ^aJl 

^dl 4L13 jJ] ^L-cail Jjg^Lll jj^sjk h 4 ■‘Ija )11 4_aja]l Jj j^j d jl£^ J 4_pUiaauaVl pLajSI] 

(jjdj V pLaJI jla 4 4_iJj j_ic. slSd a!1 '—a3L^. ^Jcj .J k^^l L^LiaJI 11 - 4_uLutaJl pl_uu£il id-uj 
4j uiauJI 4_5UaI] ^ a gJ_uaA dlLiA j_£j Jj ! CLldc- Lfljjl d_ilcg-uj 4_udaj£]l g_l£jj3]l jj_^ djdajl*-4 ^Jc- 

LjIj-uiC. ^jd-ajj ^CjdjjA 4 JljJ 4 4dLrd) gjAg^l jA (Jdvdu DaL.>uj dlllA jd .djdoJ]) JajljJl (JjS-ulI] 
^“LLlLujI 4gLIad lj_A ^IjiduaLj .S i J.W d-L^Lua 4 ~*v3 Ij 4djdljJa_uaVl a^-A j-Aj j-A (_£j^l (Juauda 

jA JjjaII <dg3j —diLu^ qlkkij—b kii^’il 4 Ijt a ididjjjj djt-uu 4 Suuzki Jajjjjj (JJa ^2 44 _j 1 4 4Juid3£ 4gJaj jl Lllja 

dLjjS j^J . jl 4dV 1 S,j» \ jl 4_3 j 2J <jjd. Uj. J 4 jaVI ,^-3 4SLiaJ) jl_J jj.l‘4‘Wj jj3Jl dllljY LdVl 


140 ; \ ^ ^ Y flc. jj* » l >w\ l Jj^ J-aVl lil^js cdo_ Algorithmic Chemistiy cA A)j <j'^ Areificial Life II L Langton j ‘ 
farmer j ‘Rasmussen. 
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(j>»n a ^\jjV U<i£jla 4 4_Ulalj ajj x^aj ^jjK mLdl 4 jIJIsj_uj! (j-* 4 (jljjl ^ 4i> I LaJjcj ,4jaLdal ajJbai. 

cIj^-aIAj 4dlUyT<l ml 4_fi_£Lk d±jl£ 4_jJU]! SjJaiJ! <j1 j.LlJj .4_jil£Ld l fl JiA {j_A £j_j j_Aj 4 ^ M £j 

. t Juj ^giC- 1 -jt t<o ajln^h SjL^. 

^_2 'jjjjjjJ! c-j , >>jj Vil jjfc ; Jjjj_u£Jj 4 \ m illi 4idjljj_]aj]! lj_A ^jajj IdLiija 4_i 4 i > nj ^ J_j 1 dn.1 ^11 
(jJajjtll !jj Jll J\T)x >1 A n,U Jajajj ^_S *! ^ ^ Y L flju-i JSC. ^bll 4 jC- lilaa.^iV 1 aUad! {Jja. i -bl\jll j-ojja3I 

^-.‘j.lAaJl ^ M «<d! (JjA JJjjjj jji (jjj (JJjic- (jSlfljS ij_) U ( Jj jj J* J djj ^ Vil 4(jj-l 1 g -<v'a^dal^j <j£dy ^_2 
Vijj-w IiJjjj U^Jjj <L^]a M c1j|;jj1mj IaL^mi jJl 4jflJai A ><V‘i.fl!l Jc. ^.ddi <jl£ . Uabj! jjjI] 

dl^j jAj 4^_daj^j .4jjji Jl&! iS CLixJa^ ^_1 j 4^j1j J irt 4_jUj 4 jLlaV! Aj£ 1 > n ajLlaij 3 -jjjl a-a) 

^JLxl! pj_jou J_U*jj jJV! (j-Idj Laj_j& 4_iL 4_jc.Ua *4 /nr. ^j-c. 3 *_d <Jj£ ^Jj-jj 4_ui; iiLaJ 

^ ViVi Laj_ic- 4_ij JUj . ^-u< Ci i »% Qdt a^^a (j-<i l&Ua) (jj-^j ^U£]U ^gjjjjljJ! jj Uoll /jl_a 4^jaLjJjjj]l 

aiA jj_Ljj <__LiS 4_iijjjljijlj n ,-s inni J 0 ^-s 4 c£>^ CjUjIjuII U'^LkJi Jj£jjjj] 1 i>i» i l(j i^ii i ^ oUjjjJi 

jjJajj c flj^ ^^j-uj (jl CjUj_uj Jj£_ujjI (j;j-i]l CjUjIaj j Vri LaJ_i&j 


m*> (jl (j-S-GJ 4 CjU_d«JA]l Jj£_ljj] 1 > >l» J \|g >>l») (j;j-^l 4_JJ-Uill ^ A\y*\ LaJU&j CjUj_uj 

diV^jli oJA La * dilJ l >it"i a!1 jjJ aUJ 4—fij£ ^jdJ 4_ijjjjl.il! 

Uj^j .^glUJ! \^Kd jjJaj]! 4_jj s-t\) Jjauli Ujl j-lJj" »(jotl (Jla i-jjjC. 4jj 4^iljl! ^d' 

(jt j^_laLi^ (j^lj . Ig—.-.d 4 xmjJ^! t_j_i£J! ^jajJj . ^-cJIaI! ijy >^»]1 ^Jc- \ jl^r. JjjLJI IUa 

( 3 jjV! 4 q')]! JajII 4ljUjja j-!ijj 44_jJUaJ! ojL£a 1 ( *«La jjdcj ".^jiLaj]! c!h» 

Lj 4Lj i\1a jjj vWi !j_ft Ja 4 L 1 A ^gJj" .dj|^Jal^J! 4_c.li ^ ( ^<iLjV! 4 a >«nlt (JJI>j ^1-lJgJI 

'tjj]jj 

> >4jdaau *U>!aj jA ^'^JjJ Ua <j5 ^3^ 4 llu^" 4 4iJj 4i^ji^>^]l 4qj^»l! 4xialiAJ UUjj3 Jj3 

4 ■ ^ Vq'i^ JlIc- j_u£]1 3j!j ql-nll 4 3«Jja jJ jA.j^i .IjjjJ jj^jj 4 Y\ k» a ^g_A 4i£JjJ! M . j_i] 11 4JaJ-jJa]U" 

J _4 4^1 ti-nVl pUajJ d (jj£j ^aJ — La^. !j_A (J-a_kL ^_j1j jrn mj *! ^ * £ ^aLc. 4_lUS ^ 5 -$-^ 4 3 J_a]l 

".^L-aVl 

UoUaJ! pjjjjjj V 4 ^ 1 j| (jJajjaf 1 4 UUjja 4jtialia 

djlUa (_]^ pj-jojj ^i^i jj^_ij .4j£_iU! aJ^J JjV! J/- 'll Jaja jA ^_a!j] i ^g _2 sLi^JI pj-ulia .V 43 UJ 4_jL^1j 
(^JJ-aU-O jjj_a1 ^j-ic. U1 L_fl_l£ 4l_L^-iJI Cll L_fl_l£ 4dlUl2 k J! ^ CjL - ----^—n (—fl_i£ ,aJ_A | ^g_daxJjl 
"?jj]jj U 4 Ua Jj !;ja jti V IjUJ" 4 (Jlij Utlija J] SjdLiA Jaj 44 _A^_d! m 4 jl£j 4 ^j "...Ij^LaJ! 

jAj jj] 4_jaJ ^!;j 4 4_*-ajjJ! UUjja ^ ^ 7 - lj W u J oVt > jajl 

diiJj c ’<jf\ 4 3j1c- ajjA^a^J! 4iliwJ! aUL ^ >>ij 


141 jdiluikJi jjaU_o ^ Log - > !jc. llljja ajs ^ jili \ 1 'l Y d“ j 3 Artificial Life III.ujV^ 1Jl 

142 j* lW ^1 jA? <j'^ d 1 J 1 Species and Varieties: Their Origin by Mutation. 
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KJ Ig xJaXJ jajljj L$J^ ^£jd31 CjljjijLj (JljJ-uid! fiLo_L) Ig Jjlflj] ojj_£-a 31 diLjjjaJI 

.{? (^gj-LuiAli^ diLiJaJtdali ^ih )\ ^_ljl t|\ (^gjAuidl^ diljjja! (.JjddjJ 

^ g flj ,Vi ^ j V .(_]_i2 (_j—a Cjjj_-a oJ_C. A io.LA ) ^a-m 4—jlSj 4 ^jd] jj A n InL ^ jaJjl’ 

In 1 ^ud <—SjjJtj (jt ^Jj AaA^_j 4 ^ i* a ij (_)djLc- jA Laj jA La ^ gflj ^"i ,g i 4^djjLII 

Aj^adij 4(j ; u£j^ Jdlj (jt LaJalud Ijj 4(JldaJI (Jjjxh ^1x3 . AfljjJall Llld Cj^Ja IjLJ <j£]j 4oLaJI Cj^Ja c 

?AJjLa*a Aild! dAdj^JI iiIL ^rVn..i (J^3 4l^dj dAdj^JI 1 <a$j3 Ljjjj iLjjlLa 

4 ^-^?- clH 4 -J^aj!I CjJX- 1 Ijj .’«O^IaJI | S J A xnVqll aY \ddl I^jI" ,jd JL ><n LB3" 

".ojjjjjJailj \ dTnn ^ >iaju)I diUiln cJj^cJ gjl JjjIj djJJ^^L \ unm ^gdl djLajjJl La cd^jcJ (jl 
Ajjj A_Laj U ^ ] J ^)djj ^d_ij La 4 4iL)3 (j«n n j LojSj tPunlL j_d LLa (jdlj 

. (jjjaLjIjjjII fijLLsjj jA tLal^ > hj dlaAj liA l^^jJaj ^^dl CjjjLxJI 
j-daj 4 Ajj^. 1 (J_^.j (j-a pjJ^j ^il£j jd (j^ Ldjjj 'L^jbSasuI! _^A ^^daxd! ... j p<j£jaJI jA p<j^aJl 4 L iln" 
Aj_^ bl^3j ". j_ld ^d-aLa! 4 Jaj" I(j;jJ*JI (_)Jajjdl J)l n. ^g_I& 0«dc. bjj) t.n a Ailiuj A^Jj-jjj 

b.l 'qy a t- \ j^>Ijj (i ^_3 .1 aju oJj^-a diLL^-Cil aj 4diL*_jj-aj 4 jjljJ (j-o A_£jj-a A jLijLiVi jJJ ^La3l 

La-lJC LaAIjjI JlS (jl-^ Lajj (jjjJ]| (jLiIaVlj t^Lill (jjjj 4(Jj_i-ali!i]l LLjjS La. 1 1C’j 

^jljjJlj 4C!ljLxJj-ajlj 4 dil iTmII (Jj-uLLuj (_L-oj 4 L’lu^S p 1 \ aj*s i ^£i .diljjjai bj£. oj-a JjV 4 Linll 
— C-^-xu jJi 4cjjlLiJl ^j y . ^ J'LJ ,dil jLr-j pL-iil^ idlLajjjVl^ 4diLajJjjS/l 

IjdAj , (_)-aLa. ^jL-ojS J|j^n"i ^A 4 A Ljajj (j^j — a£jLu*1a!I A \ n aV I (^>iaLaa.Vl (j-a aIuiLm 

J\ (^>-aj_a]| Ll; n a A ]ni» iaLLj Lojj (Jjdj jla_uajj (jjJ^lj (j_4 aL miL . h ^ J-A IC-Jj-ujIaJI C_jLmi^ 

(jj Jjj^L LajJ LUj q& liLjjS aij ,A \\* A A_a$* a jLaj] ^^-A 4 A jLr> (j^a_daaj dilW d 

oJj^j^a A_da^-<JI diljj^j]! (jl (JL Jc-Ld^ (jSj ^j^l diVlllI IjujjJ 4 (jjj^ L^*^ 1 LS^ 4< diLiJalj^]l pLolc- 

dil^d ^jL-aj (j^a (j£ ltd jVL (^j£j j^^l c-LdVl (jjJjLjja]! 4 UJJ^ l 5-^ c ‘ cs^J *A-jjjJaLlsV I c-LojoJI 
di^j_*-aU .CjVL ^Lll pLduVI d -0 Vill A_L^!a (jjjldll 4<-jj_ujLaJI ,-k Luj .diLSjIjS^I ^Jj J;1 _jLII 
Jc-lijj LaJuc. J-dxjjl JJjj <-_Li£ Jj_a. JjjJaU Adlda aL-ujj 4L_jj_ujL. l^i_i-ajj diLajdul djLdaLrjjl 

.L_uSljJ j-a 4. \f^[y 

4(—Jj_ujLaJI OLij * i 1 ^ ^ ^^dll < L-JJjjLI A_3J^IaJI <j_-a 4 ^ual—d A 4 4_-al^JI LjLjji ml 

^ i» a 1 4^ oLL-uaJI (J i£ (jt ^--aj ^diLLJl 4_aJL_A — list proccssiriQ ' o;Li*J jL-ajdl^ Lisp <.. iLnllld 

.L^aJLd diLLJIj diLL-uaJI (jjj LIa jj u a") 4<-Jj_ujI^JI jj-a; f Lit a ^2 4tilLiA (jL 4diVLj c-L-uj! 4 La 

(^jjl 4(jl jln» .all ^>^-1 £ ^ 5 -^ {J ^ ij 4+ 4^ ^nll L-il ua ^JJ 4 X 4 X 4(jl jln» ^11 4 X j \ ^a 1 ) \a 


143 a .ji ! U\ C5 J^> cJ^I (jx,- Lisp ^ cL^iJ cL=Ji5ll ciiL^Lj ^Loi cSjij 4_pjdl Godel j‘Escher j ‘Bach j ‘Lambda -1 

Douglas Hofstadter t> cL=dl ^ the Emperor's New Mind d roger Penrose. 
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<g_aa .CjlaLutaJlj dLLnll jj-j J-aJl ^g,A lIaj tL^L]! <—ji-uA ^gl) 4 ajsJj j£-aj 

^g_^j 4 ojj_-oj 4j-uilua ^g^ <j-aj-aJt 4_ajJaJ\ j Vlj 4 4-jl (_]_a*J ^gdi L-Lj. njl 4j-uilua ,gC.Jj_ujJ j \ j ^ a j 4 4_Jad 

4 ^ a k njI 4J_..i-l.,.; Jdtj .La 4_iJjJaJ (jJLxJj 4 _jLui^. ^g-jj ^ qfij 4dLjLn£ ^cJLaU jl j ^ Aj ‘LlJb]! 4_IaA_UI 

La_aljjj jli !^£Aj . LaLaj 4jl^S Ja*j jl j£-aj ^gUll 4 4JJL 4 _LoAuj ^glc. (Jl jj (Jji.1 4 _LoAuj ^gjj Ig-akljj 

.4_xdJ * isi oJa^As jJjS bLSJu-a 4 j T iL'n \ aVic. 4_ud _jjsu jl j£-aj L-UjjIII ^gi Ljj^La 
4 1 l n K n J^gC^^ii^al f ■ 1 ^ . *a ^ n L di. hn^1 1 4 4 jj b^jL 4jat i aL t 

4-_x*_) ^gjj 4 j 1 gjj.’.‘i lid jl jl LLjja l^Ii? S^c-li nffil 4 ^LuU IajLjcO j£-aj 

(J-a*j jl O^S jl »CiL>^ 4laLjjj^. 4<J!«i£ ^akjjjl J 0 ^ A JJ > g- \ j ai^ ijj^s k7nl 4_^jLi-sa obi jj^j »‘i 

(JLLJIj . 4 _jjjojI^£ I^jS ^ajJpVl jn»j (Jjl.1 4^JjJa cilbAj .(jjl.1 4laLajjpl 4 Litu Jj ^jjauj La c-^g-L 4 g. ^g-Li£ 

(JjjjLix-sali <gJt 4 jj-ajJ Jlj-<A 4 <JaJ -bjjjl ^ .gCJjjJJ Al\ ^gA 4 4 J j l nijaJl ^Jt ^gi 4^aijil 4 T Jj^jl^ij ^gA-jj^l 

jjjy'ill (JjllIujj ^gJA. {J-ajtl! ^glc 4_i£ijj X + X (Jj^J LLjjjjj ^jLLa cJS-Jij 4_^ajj-J! gjjjjj 4JI ^glaxjj .JjxuVl 
2^-11 jj_^£jj l, 3 jlr- jjjj c j » £j ijj-wj jli 4^jjjjj 4 J»£a£ ljjiic.1 Ijli , £ j-<ajILj 

.l^.Uj! aJa^aJI CjUjJ^JI j&> 

^l£jJ!" ^\V\ is*\a L-^a 4_jj Jj 3 La t Jjjij'duj 4jcal^. (j-4 Cj\jjJaLjII ^aJl& t^gjj'lS-a t j » a. 4 4 u n jlll 

lj_A LjJsjI jJjtLuii 4 IJ—a'iUi 4_jLuiA_J ^g.a_...'.Ajl ^ Jal^Il f.\ L') 4-irJJl 1 »^gC-1'iLi 

(_]jj_uj ^g V- 44 \ w i jj_-a^Lll 4_jl ua jli 4 ULjja LaSj ,4J!^11 j ^j ±.j 

1 j >^i*i ( *-4 ^jL^ajj J f U ^IxLSL ^LwJ^ ^g iJaaflJ (gjJI h»Ij ^gic- (j;jj^j ^ Jj > rn^lL 4j.k^aj t4<jq jjJ) 

^1 L;iij , (JLLlajIj 4_i_j£jj]I ^gic. J ta Xalu 4 LiLija djj^L ( g_a t-L-uj! \ > 1 

4_La\£ djjjL2fc.J ^g3 Ia^JJJ 4 L>j.,-,jll 4 u \Y\ 4^LJjVi *Lj Jc- jjjli (jj^j J 4 . \-%\ ^gjlj^j^ll 

(j-^ jj‘^11 cilLlA (j_^J (jl (j£>u .(jjLLaLa jLxJi (j_^J ^gLa jjj^aj ^g-lc Ijjls (j^ *•. ■ >JJ 4 l^LjtoJ 

4l_^a ^j t< o t gH]l dul£ y 4_uiij ^^gLul! 4ii ^glc. ^Uaili oj^AJ (j] 4.^j ^jS] - bb>a 

Oj 4 O Bj 4 B n-n A ^>La bli (jx- Jh ill (jJaJu 4 Ifrjmflj 4_LjJa]L 4 ^jhj ^^ >jj 

(3^Lc.) (j^AJ LjJq&j .bljLaLa J^LuIl ^j-a Ljjla JS ^a A clsUjj^. jl ^Uaill jl 4.^j LjJuc. 4 A 

4 - L)]^ 4bLj^a ^j-AC> LaSj .^gJuLaixu! ^r j ui 1 ^g^ &j_ib 4 4_!Lj^uij1 J£^u 4Lk.kklt.kJ 1 

.oI£jLJI jjj£j ^glj ^Laj]! jjj^ ij 

jjjijL j^a 1 k»n 4 .1 jjj LlLi^a t4_JaLuC.l djj t^i CjLjjJ^JIj CjljjJi .1 -kT) jt j^-aJ V 4^1^^! ^aJLaJi ^_a 
^gi lg-uiflj 4. \ j jj .1 jT**i jl jl^JLkjj tliljjJl j-a 4_flLj^a daLc-jA^fc a cLLaAj .dlW /’Jl I^Lj^i 

4^Ljja]| jojljS ^ILa Ij-o^Ui 4 -jLuiA jojljS 4LLjja ^Ixad. ^gia .4jjjj^JI 4_iAljj^]l 4^.U]| jA jVi k a a julI 

^il\ g-1 jAj^ll j-a J j ^) Sfj-du ^LuuS <ilJ3 jC> ^Ljjj ., 1AJJ ji 4JjU£jA.j 4jljj] l^a ^Lj lijla 

j-a dJlJJ dulL c-Ij-uj 4 1 k ^i» j lg trn» j ( »—a Jc-lioj 4 ~Qj^ C_L-aJj 4^ajVi ^g-b- jl 4 — ° ‘ ■ j 


A l->1g 1 ^l3 4_a^ 9 JJ 4JC>^ill j^\l Ia A^C- (J-l-o-J ^ 1^1 jOJ Cs^ - - 
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4^£J-a Jaj_j-ki 4 {jl b-^b ljlij_j9 JS ■l llj ^3 jjjLu jl idjIjjjjjISj jl 4 A j nJ (^aUta.1 

. ^jSl A_il£ ( ^9 1 ^ . .iQ i ^jJaJJiJ cJ^ clH JJ-^J Jxu^Luj 

4^j_lljJ J_uj^\_uj — & ^g_ui L_i)V^ jl (_jJa}I Ujlj-ujc. <^JjJ (jL£ 4^-JjVi ^ 1 <vjaU ^_9 t4_ilj j-J 

jLniJ 1 i^njl LuIj-jjoC. ^j_jj .Lfijjj bijjJ Lcj 9 ^j^Lcu La-ljc. lij Jaj L a i— l9Ijjj~Cj\j3H aj tdiLstJj-dj 

| jl I aj 11 J^duiUI L_jLuia. ^_S 4 ia > Xi-all s-ljjjaJlj 1 a,g K t »1 laSj (^Jc-liSllj La^J /T-A...--jj 4 (jjnl >jal ■ a 

A-£^jM <—al»^njj £-* d^X&Liii k ,’l "i Vir-j k J^ljjj j _j 

dilc-lial! A \*\aa ^r \ >^JJ Jj-j.W bjjla (J^s k'lij ^UajJI (jla 4L_ajUa_jj ^jiu LjaJ *L-wVI (jt Lajj i jju^k 
.^l^JjiVi 1 g Ij9j aIulLh jIjj^. 1 bjljjoic- f^n Ajli « duju^. A.Lui1mi (j_^£jj LaJj&j . <^^9 Q* 4 <j£j 

(j-a tjmul ^"i a 0j)->4 LP* V*1 j 3 , jUtJI SjU.J-k.Lilj ^j^.jj (J-ml^-uj £-4 lil^a. ^'^Ul^ n"i ( ^jJI SjjJk^aJl &JA <jj 

(J_a*j jjt U-^J iJ-kj^u-u 4Cj < l_Ajjji *—idljj jLxIl 11 a <jl_9 4 A_jjLx ^_9 u^LiAj LiA j_alaj A Uj m) CjLjj^ 

UUjj9 ^Uaj ^J] UIijJ jLjjj |jl£Aj .SJj^i A >'V^j L>i* i 1 l >>y i Sjn* a 4 S;j* k ^jjjjj CjVb 

. UiaxJ 1 (j k >»» J ^)J3LJj ^jLusaJJ Sjjju-sall oJA (J£ ^j-a ^Ijjjic. 4^tjjjJj jlc. AjL 

j ml C-b^ . Lllal-k -jl£ U lllia) (jl AxjjaiJ ^ jJajl 4oj-c l)jV Sl£La-oJl ljtljj9 1 a ViP- 

\A Vna Ijj k nq"il A\ kkilj *L—L>1 jqUllj ^ > k 4-^jJajiII ^j-a ^IjSj jiaJI 

. _j 4^11 A_jj| j A_LIa A_laJ_kjjj (£)£- b£-kjjjJj-u 4 0VUJ! (_j-ajtj A_atilj 4 ^ g ) jjJI ^-ic. CjjUj m 

pV^-A (j-* (3)^ hi A_ulj Sjj) k .-n i ^ 'ij l li A_jU 4^j_£ 3-^ A^l—jJa! _J\ A_]jjlj 4^Lii9 ^LlaJjl Ijj 

,4jilajxk}V1 ^ A^jljuJ] (jj£laj V J) J-*Vl 4Uj|ji] (jj^ kkiljjl 

j «j j di^jJa l |jli . C-ljjJI 7r-k.kij ( *_laJ A_=k_iij-c Ul^j9 u_l£j tAjLflj Mid\ L_JjL=kJjl ^_9 A K miaII oJA ^jlijJj 
CliljLc. Ajtj ^-3 j »A_JjVl Clilc-Lai]l jl»Jlk.kUj A_ijl!i3l i J^Ila JUjun A ^I^all <jU kJJaJk (ja \ *." i>Tl1j 

U-«aLk cjLjjC.Ij ^Jk>!» ill J (jl UaiLkjjl I^A J CjlilJ A l.iUJI diLaji v^n'ill (jj^J 4gjjjJJ 

^C-Ullj \ ^ ^ Vt \ 1 o 1 S jj 1 ** kl f '^-v ]] A—LiI-^jI! S>J2^]I (^J\ . 1 k'oU'iyk 1 1 nl 1 nt bill j$ (jli 4 U ^ J] 

(.. 1 ]flj JjAxjj ,^\ kki^kli ^_9 c-j-joU A_jjl£^jj UtjLa 4^1^^! JrO^- 

(JS-iou] (3J^)Ia]l s ,^ a\ {j! 1-1^9 .1 \* is~i CjIjJI ^-Mij ot_^9 J»>j 4<-Jjiixajl jLSjLjJI Uuj 4 aAjjj! 

Cjl£j_uj 4<-llljJI ^c_mij ( j_1a LaJ-lc- 4^UajII ,jl9 4^11 UUjj9 LaSj 'S>jS-a jJjiull A ^jVi Cljl£ 

^g-lc. 4 Aij_ujj!l dJA 4oj\ diLaCj . _j flA. 11 A_jj1 j di'lC-j-a^ a 4 dj^C- liti ]\ ^j-a diljJ] A lj» a 

.lf«U bjjj |^4 Ajjj^a (Jx4^-lu -iA.tj 4 L_jA j ^j-aL-a^jl ijjjaj 

CjLc-ja^ aIIj s.Ua_jau3i CjljJ! l kiU A-S^J ^j-Iaj ^ ^JJ ^j-k.*kij jAj _^i3 (JUs U^jIj 1JA" 

^jjxij-cjlj o^Aj ♦ ^jjxu-cilj o^A ^kniW. Ijjflau JjS^\ Ajjljll 

(j^Jj ^\jjj9 J 4 Cjl kiA (jjjljikl ls9j Jc-lijj dulS 4A^jM Jjh-aljj u'Cli^S la nJj 

Uj^Lj Ajulila 4 cILljIj J< ^ 4(j£-ajj , ( ^Jc-Vi (j;jlkjiJl (j-a 4 , -k 11 1 ,g niljft] li9j Cli9j^-^u (CjLjaj CjISjjjJI 
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. c- .cjrsmmsr dALj Lil . dilLa Ijj! ^ja ,^-a V (jSJj ^jj-a L5^ 

\yi jL (J\^ L^jIj Ija" 

^JJ 4_jji ^jjLuaiJl LLjja dul£ iLa^j^Ldjj 4j-ojLj 4 jjLoSjS Sic. JjiaJi AjjI j]l A aL'iVI jl^jC. ^^Jcj 

a_ajL^£JI Cj|jIj_jI 4 r -j^-> ^ 4 l^-uiaj ^lI >nnn Lg-iU t a£j_joJI jj-4 CjIjjJj^JI jj-4 4_iia. dJjjl Ijl : j_ixj j_=k. 

•IC-ja') a (J}\ 4 jjj Loll 4_C.j)A^h <1 lliLul sH k „y i (,JS 11 (_j£-cj “A_j1 LLjj2 ^J-ui LaJjCj 

(_$]) jjjjaLjJjjul] ,jl ^Ipu 4(JL3j .A_wLo^. j^j_£ Ic> jjjLS jl£JL j-i 3 ij-j 4(J-£J1 J&Isjj-mj LijJ 

". SA II ^.< i k. n j 4^ i ^mnll *Luil^ OLajIfc-JI <j£ LS^" *LwiVI (^>»aj> rn^ ) 

U , jjjifl! jjj CjIc.ja-> .o I^jauiIui" (Ji,|j AjIL \ n,aln.a 4jpJjj (Jli "4 V 

4^gil >rn<all <j-a (Jl^jL '*c!jljjJa*j]ii aJA <j-a 4_Lal£ 4*UW JLiljj ^^A 4 _iJLJ! a1^>a] 1 ^jJajlj 

L_ul q"l kill \ niljm 4A ^jTllljJ .Cjlauj-Jlj JjljjJ! (J>»> ) £-LoJ (jl (j£-CJ 4 01^31 £C_uj dlX-Lci ^^jJI LHj£ 

.CjLxj^aj CjluELdl (JjJjlj > 3Jj-la 4dulj (J£_udjj .A qfvs a 4 A girt a CjU 4LaLoj 4 j Y\-\ a 

.Slj^i ij-a (. ^ |p-jj£ 4. ailA (J£ jl_uc.l (jS-ajj 

L^LII JJ JaIij U&j" .jJ Jla 

^LkJI 1 ’1 ^. W w ill YSLa . A Ijy a CjLu^ ‘^i knl ^_A ) \ . >ia!|j . A\ m\j jJb * 

(.Jil A a»Ui31 ^-ujjLoaJ 4 La^ljj^^a ^3^ 1 Wilj 4 ^ (j-4 a 

Ljljjji Ijj JlA . r,J IjjJa CX£iu\ A£.J)Ay A A ^Jj jlli jjjjli-aV 1 (jXaUajjl ^gic. (JJjJ^J djl jil (_JJJT_4 ^Uaj ^j-4 

♦SljjJi j^j ^ >. u £ !>Lal£ ijA »jJ (Jls JOA > 1 

4Ullaja ^»Ua!l kkil (^-2 A_jjUaji ^ 5 -^ ^32 jl* ij-A Ula_i-aV i SljJI c 5 j-« J-^ ^ 

4 L^X4 (jjlili sl^j LaJ_i& (j^J >A e^'W a JlC-Ijij CAJ^XXlui ^! ij-4 IjJc jJjJ (jl 4Jaj|^i *uJsui^!i A-j3\ ^llVnnlj 
(j^jn 4^1 4A_l < 4^JI (jl |jj 4(JL^. AjS dulj (J^ nil 41 > X>. 1 it \ Vli 

, ^ i < 1*> ojjj^saj 

4(jjJj-4 lij A_ijlj Sjjj_jJa]lj jj W\ kn aj_A ^ >>nnN CjUj-uj J" 4^iljj (J15 M 4 A£j1 J 

CjIjvIa! kkii JlSjj 4 JaJjauIl ^1^11 ^r ni'ill ( j_1aj LaJliC. 4 (J-iauLaJli ".SLi^. <J\ ^aJlaJI IjA ^ ^jmA 

.OlliJaaU Jj£jou3 

(Jj_ljj La jjLSiI! CjL^IiS a' ?!/>» a g-liia k^iVl ,jLS ^ \ 4_jj] /jlj j_i] 

(jjasLu vLs 4^j\jrtj j *kli lSJJ^ i^ CjLqjI^m i^]La (j£j L)^J '^-L^aVi _jL*-a3 laaj ^ 

Laj_jc. 4 ^jL jpL£j Ajyb LI 4 JLULj 11 .^lL- flVl lILoj V 4 CjLu^ sfl k>il qai ( ^jjjjL 

LIojI tillj ci*-3j ^ CP^ Ljjll£ 1 jjAa' ll ^Laj" . jj] (jlxu "?Cj\jkja*L«Jl aJA L£ 


»JJ^JJ CjIa.1 

jjJ tilLiA (j_^J jjj 4 AjjojLm;VI CjV^j]I 4A^a\,gJ! CjLaxaJI 4 ^ k^i»Ml CjLaxu 4Ajj 
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^j" 


".siy t_yUxa!lu)J j] jjJAjJjJAjl 4 l*_Ja' 

^ jflj jl ^ a!*■> a j^£j . CjI jjj* a11 ^ a!i«\ a l -AJxaJ jVhh.aH jjC. t jj^-AaJI jflj-aj . laalj-A A_ujI^j jjIjj IajI 

A In t hIjj A_jJjljj Sj)j LDlaJi JJ_*Ha jl aijjll (JJj-wj jj-I^A ^ j ^ aj V A_jL Qm LhaaII jj jflj£j3i 
^-Jasull jj^I jj£^A jjJ pUa&j ^JJ jjJjAJ jjjJi A j -mu IL La I .^-.x-uLlN pliL-uaL/ij ^ij-L*J! jjxjX 

fLlaj jj Ljj Aj Ajjlc- V jj Kill jl jajj jA jTjdj pi jaj-LH djl£a 

j £■ (JS-ujjj jjL^jIL lj_4 A_jli 4(jj_ljl JJjtiA jl 4&lj_i]l (JJJ-uj jl 4&lj_iH ^^jid (j^ P Ij-uJ 4 jJaxlLct (JS_jjjJ La ', IX^ 
djj£j {J}\ 4 1 j jaiflJ diLuJaaliS! diilijl 4^ 1 >1 p 0 > a_i jSJj »A iWll Jj j^L-aVl plL AjST ^ j a 

^Uaijl j£LJj 4 A jjlaoll A_jd jjjL jc. ^jLaJl jA (jd^ ^ C_il_L<j^Jli . l^_j A_usalx UjLlujV 4CjIjj1uia]I 

j-A Uu 


J_ajj 4 A_i>j^J1 J 4 JILaII ^UJl jV CjLiajA 1,$ knq'i ^hn cLiaJi jj JU] 4 jjLLlaL/ A_usaJI CjSjj jl 

(Jic- J sjall A_iijvj oj^jjij ^jLaII ^IL*Ji J CjU-a^JI J£j . jlSaVl j-a 4 Jv nu> 

hn ^_Ic. LajvsIj 4 A j-tN pljjjjVl J£ -1JC. Aj_L-alxA 'LAdlgj A_Ic." ^_A A_i>j^Jl S^£a jl jJa_ujl (JUi]j -4_gJVi 
V ^_Aj SAdjiaLLal 1 g *> a jj^l A_jjL . ,jl 4 uUjj2 pi iaj^ii ^_2 tCjU-A^JIj .aJJb AjjjOAji Jjtojll ^X^Luj ^_2 1^ tug') 

j-i-^liaJl j-A ^JLsJl jj-^J j^ j ^ j-^ ^ ■ .'ill (J-J 4(Jfl-wl ^^-Jj j-^ 

LaJ-jc. j jja"i 11 ^-Ic- 4C1J1 j 3! ^li^a] LAftJjrvjjj jjjk^iir, (j! 4 4-'j^jjll jX-a j^j 4A^jlj.k.u»Jl 

* Jj^jJI ^j Jftjj jl dll n^unll jA A_iajA ^hTnin 4" 4 jjmSjall jA jl-^l AjUajj 

^Jj jjjJaL jAjII jl£ 4 , jfLij jjjuaIj 4 jLJUajVl e^-iAj IaA UUjja JUajI jA jl-Jui 

jjixjj ,a_aV] fijjjoc-ij t "Moon" j_as (_^l t Luna Uji Iajaxd pi*j£]l .sja jjjjj pLajoJI 

Tr-i-i-^l ld£Aj ,1 ^LasI i.A \\Aj 1 xiajj ^JjJ-ui.aJ! jl J^-lal 1*^- Ljj^ >nl”) 4_i£j|j djLojJjtll j-fc >n j^A j_lli]l^. J 
pLjaaH jc- Ajij-A_jjj j^lj 4 A_iaja& JJ^I \alwj Lia^Sj 4 mOOn Jjy k^ ^1 kill L_aj_a_j La_uj1j 4 lil l^i "j-Afl31" 
l_LiS (jl 4 A_*-aUJ1 1 ^ aU^i ptiAjSIli .pi oajSJI ^-a A_uiij p^_j]l ci*- 3 ^ A_jj liUjja Jjiij .Uja, 

*LaIc. pLiajS jl jjlIxj a_i£]j .Chemistry j^nS C * — l^ij pLiajS i; ^a 4(jjj^Il djjjj C&lijj 
\$ jjiij C ml L_aj^j pi jaj£I 1 Jaia {jjuJi j a > >«Ti ^1 chemistry jjy mi c *—^^1 

(Jj^ tin! dsljj^a. ( a_a (Jx-lajj Cjljj^a. I^IjLajj I-^jJ 1 ^ j a > nj ^^-^1 jjjfl t^ill jyajju dil-AjJalAll j^J 

Lajjj A_mj A Ami'll jjjJuJ diljt a ( *_a (Jc. LsulJ OljjJaxAAj 4dilj > a (jj^ .Til LjL^ ( x_a (Jc. \-9lJlJ U^l_=k.j 4 LjLa, 
A_j| Vvtj La J£ i_lCjlxjjj ^jl A_AjJaiA ^Lijlj ^aj a IAa]! ^l^^l aJj\a-a ajLiAAa. C±jl£a . 1.>ijl diU A\*y a 

jlj (J-aIj 4 La.jA-ui ji^Vl Ajjl *dLiAjA ^ Jaju jl j^AJ dliiJaxJ mu ^j jAljJali oJA (J£ 


145 o?^ll gr 1 «-ij=^l -i^V- Luna j Moon.^j^l- 
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L_ad d»l& A-jjdj Liakjljdlj pdu£il Jjjljd J*_J Jj JIaj <jl <jdj pddd 

^ h-k ~i 4 —ildj 4 4 jj!jjjoC. £ja \ ni n 

j)\ y'lP- \ ^JJ 1 'n^Vll .dl^HuVl ^aic. i ddd*JI ^aic. ltd! (jl£j »A t.-dl jdj jJ^JXal d^-i lift (j-a 

Ld 4 ^lattijll ^-2 j)^j .^sidll ^-2 pdiV dLdc.1 Cdujju dlsllaj 4 Ada dli^jd djjdiyi 

i^J\ p^dl ^-Uaj-uil ;4 j_ujL1a]! ojjjjtJljs .tJb L ~j>j i jjl jjlaj (jd 4 sjj^l A_ujjj 

^JJ mil lift j)-a 1 >r^T j <jl jd] (Jjdj 4 jj-AJL? dd^l& A«dajJj .{j_jdl j-dluil 

d£lj oj n»j dl ddAdul Jj^a - Adjli d)U dlsllaj d. .nl dljdaVl (jl h-o 4 (jj^l ^ AjJJI 

Liixi . l$-J A_dd ad*. A_jS Jdju ^Jj^j pi da <j-a l&jj i^, ^ UJI& tTi Ig-jl A_2kjJ JJ - V 

(jfjid Jj tJajdi Ualdcj id-ad dud (j^ld V AJadui dli 4<dk]l ^d \ jl jd> (jfjld 

d lid j)jd (jl (j^aJ j^j t >A ajd (jdjJl ^ x-ddl Jjj_a]1j . 1 ^ 1V) JijLd <Jjdu_)Ji ^Id <J-<al£ Jdj jj-aj 
A W\\a dddjl d)j Ijjjj jl A-da^ <j£iu ^-2 pjdl Ajjld J j>£-aj j) j 4^illiuj ^ a.,; j 

. (jjj'd 11 L jl 'LS^ • did-^Loj 4(^jjjdj9 j ^ja A^j'i t 4 j)lj iltu ^^lj 

id A_ld . A_i-caUJl L^jdljjJ L^J J J- 1 ^ l-djl aiftj .djidl (Jjldj 1 $ ^hVi d|;UlVlj j£iiJ jl 

(j (jSj_^ll M I^^-ujIxmVI 1-ftUaLAJ [)J& ^LdftVl A_jjl& dljLlC. Jjld Idl 4 j d£j jjl (jdiJ 

(J-uiLod Jc.lij ^ftj a i^yd dljUuj d Vi d ,^1^1 d^ldVlj l 3^JJ jjd djljj'AJ 

ddu ^a_uil j_li£jJ JjLdjj ^Unj A_jU£ A_jl^j .4_L*l]l ij_u j\ id J_u«aljjj 

d dd l jdi (Jd (Jjdj Ludtjjj «dl \\y 11 jdi i^ji) (Jjdj IjjU.^li ,*lft Jjij mGITIGS 

jjld jjl l^i^ (jd«u .atljflJ! {j-a A^ja-^ a] Idj dldaJl £_a dl^L^yi iJi-lijj 4 jjddJl d£ ^-2j .IDGIDGS 
( ^jl\ ^_ft AjJjj j)^j AjJjl didlj (jJil) (j-d A_j! j_^oj ddc- ^ ajUa du 'id 

.1 nJnuiljj 

— dljldVlj djjLojVl (jd ipUjdl {j^jl^ A uil^j d^-La (JS A_sUdlj ajdll d£ ddjj 

4A_sUdlj ejLdlS ^_ft 4 dd^dll 1 A-idllj 4dl^djyij dd^dJl j);ijlj2 Aduiljj Iajj 

tAddjjS ddjlat_dl j)J jjil] (_£jdl Ad^la oift j)j£j djj . ^aJdll ^<d p^a. l^ Ajjd dl&^)J dud 

• uj^' lSjjj^ uj^ 

A_xa^ft — Luajo-dj 4 j xJaldj j_^£jl ^djj idu 1 ,j >i Adjjdl dUllli liu 4addl Aj_j 

4 a dr-0 {^1 4fljj.>»‘l_g .Id Ad-fl_^J 40j iGj i-jjjSdl 4 (jj^ ^11 (; ^Jj _j hill J^uJI (j-aj .aLidl 

i=k. 4 jidl jjiJ A_^.ljj 4 A JafljJl oift ^-2 ix a A_aKj .'U.-nVi lid (j^j .A^Vii AdjjJ! S^ftUa]! j& 

{j-a A_&jrt^ a pLdaJ) jijJaj cJ^- ^-23 dLddli plj_ra^ {jxiabjJjdl {j-a 4plj_uj 

(jJa 1 A'-hVl Oj 4 G j 4 T j 4 A ^—jJajj (—id .1 jJdl] 4 (A XiII L_L_djj jl icljaJl (j-a j^-ftj 4 jjjjlj-sJl 


146 tcidl c_j^Vl ci^duili J] Jjiall d-l c>~ Literaiy TheoiyTerry Eagleton «j^?| jj 6j^ cdl c>j . 

(ajIjIjj JJ Aad=|) uj.’ 1 On Truth: A Fiction" <A ‘In The Limits of Interpretation . 
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SjALla]! A_uf)jll A_iuJi <j-a A_A 2 kjiJl ^±j i J-j£ Jj-SJ jj-aj^l ^g-S V (J-^J • j)Jj uixl\ A jn-^Vi 

(jt jS.aj Vj ^gJ! 1 ^o'‘mj (_£jJI ^ > AimaN A »jilaJ \ jVij A_julj|j31 (j-a Almlua < —iu£ — A jjIj^II 

.A \ n<aV 1 A_*Ja Lc^.t (_Luiuij V^I 4^gjijjjll ‘LL^jj (j-* (jjjj^j (J^.~j \ \n\ 

(j-a (j«-il a\ L-iuSjj (j-a A i Wi (■ Q J*A . U^jlajj JaliT^ I CjVV^ <^-3 A 1£ ui a dX A j \ \* \ A_xl]l ^Jc. .^g_3 

La - LVjjJajj JaLiJVi CjVV^ 4 - (j^-J A3^lxJl jjJ ?^g_lx-a (_£J ^jjju ^gJJ~^ \w aII A_aj.1xJI 


(jt (j£-aJ AJU^m diV^il^Is Jj {*-3^ J] Ac-jl^a - ^La^II ^gfl Ljj£-a u/ij Laj AAfl^alt Je 4■ nSj 

(jl j>£-aj 4 La aJla^. ^gia . laiUal jjuSj l$J jjj5L V (jt (j£^u jt tl^-j (j^S V AjjjI£ jjLj J] 
^g-lxxJi J-aj*j J (j ^ IjL^j (j-^J »t “ ] S^bc- ^g-ixxJl ^g_&jjj julaa 1 4 _jL£jjL 4 ij_i^.j bfj^ buj> i “ n ' 
4 -*ttt^ k^i-your laughter is beautiful a!**. j] * JliJl ,^!j ^Jc. a l>1 ] J-a£ji 

laughter a_* is L Lj:u <jl oxj 4^ 4^1-your daughter is beautiful 4A_L«k. 

4Cj]^iyi (jjjliaj JUlaVl-The kids are flying planes <<L^L*31 Ltaja A_Lat <j-a «i*J \ 33 ,d ujpJL 
jt-jliJ^-The lids are flying planes 4 111 a L x*j*x kids a_*is J^u Ujuc 

. (j^lt A_a1£ lK aJI^- cJA^ *^-ij <—i~Aj]^6Vi 


(j^]j 46^u-^ U-^S i)^^- 1 S-^Vi L>“ji-AJ V 4C-iijiJjjjKtil AUnkn iS^aWl 4 j ^g_* T iix<i]i 1 KAN ^jj 
Ujjj ^J_iaj ^ 4_jjJajj S 'i j W A_ujJjA jijJaj 4A_jjLa Sj_flJa 4- \ \ t»j jjl ij_S-aj 

JaLaJV I CjVV^ 4 \ f\Jl jjjj aj JA.all A_ 2 ^\jtjl oj_A ^gjj ^gji-ujJ - A_jj-a^II g. 1 j ajA 11 ~l_!itljj3 

cljLuJasu^a Cjl-jjJ)^jj J-wiLuj (Jc-lflUU ,^-3 ^g-JjVt ^g-lxxJI LwiL <^Ju£ Ai^auJ 4L&j_^Ia^j 

j^.li AjaLuUJ A_il]l (jj^J (jt (j£^aJ j^-S ,4-liLal£Jl Jxu^Lmi CJ^ C ~ J<1 * ^i> ^ (Jc-lijJ 


clul£ Ijj La diV^Lla]! 4_iia L_>*-4 ^ unj jjJjc- 4 jj^II ^ ^ ^tlaj£ 

» Ajc llSaj-a’V i SLiaJL 4 xla un ^gJJ 1 ngTil LcJ A_^al 4 La ^ ix aj Aj^ LLjj 3 Sl£l^-a ^gfl LoUJ ^g^l 4 . n£l^l 

Cjl^-ajj-a ,-kh n ^jJ! ^gflLluj ,^u ^ ^Jlxil 4 3_£?-W ^)3jli-u£^ Jj L31& ^Hax-sa-Ji IjlA Ac-Lu-a (jt j-aj 

^g-Jj A n><a J_xj 3 .jjL-aj^ jjja (jj - ^ 1 L 5 “^j A ^ >j-j (j^aat 1 II jjJ-3 4(jjm uj (J_S . 1 Ax n A_ic Lla_usaV 1 Si il 

jL^uLuj 4(jjjj-aVt A_li>ajj jjLajJJ jjj^ 4 A j n^ju^JI A Ljflll AjjLtA (Ji S^C-Lu-ci] j^ju^ a^li 

(jli 4^g_a_jaJ! ^ 1* 11 A3\iu jjJ^Lj j)-a-a t—fljju Lo£j ^ jjjjLajjjVI (j-a 

.A Lj mi A_*_jJajj LaSj (j^J^Vi jt 0^ A^i >» (j^a t—idljj ;1A11 jjjjLajjj^i 

(jjjla ^g-iJaflj jjt 4A_ali-a jt AA.j~*>q a 4g.Ljxu jt g. Lja^ Laj AjIa. (jj^J (jt j)^J 4 aJLu-uj ^yS^\ aJIaJI ^g3 

(jt jt 4djlj|jjjaj 4 ^jLujs]I 4 Q i^aj (j-a ^-^t (jbS IjJ g.ljj-uj ^Ljajj A j\-\ (Jj)^ 11 jjlj ^g^j^-aj 


147 aj&j* jj& ^jaIj <j I jf ji cLc. l^ja Lu ;ajc- 1 ^ i sL^Jl Artificial Life -1 Steven Levy cjl j > >. 1 ^ t 

: jjj^L OjV^ L> ajoLL^s? I Artificial Life ‘Artificial Life II j ‘Artificial Life III. 
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<dl£LlA.Vi (j-<» f-s-A J-ic- tilliAj .pi Jjjj Aj^ladl £_jjV 1 ( —dl£ !i] pi>j ) J] pUjxu aUa. Jjdij 

C_Jj_ujI^ AdUu ^-Ic. .A \]-\ (J^ i ^jlr. ,^331 djVl-^M jl i^jljJVi ^«1&J (jdljiijl A iMjLl 

Ad_^£ rjj^. j.\ ^ j ^ V- jjld \$ jJaaU t^^-da J^. ^_3J a.*l k* a ^jLaj fadldjjLojjjV I jJjj jjl (j ^ aj t pj t >ill 

AjC. 1 \U k A V1 SUaJt aSlJ^. A_j.ldl (_£jJl j)J .4_uiii ^LuaIIuj! ^Jc. djLxJjdl jpa ^Jj-<uj Li a\\ 

.A Ln kaj A jU a fad^x-lij jpa Lklkuj (jl j) *1 aj tA_j j inil jj^ a) V IdUj faldc- 1 £jLuj (jl jA t-l^d (J_a^_a ^_lc. 

. jjflalA LaUaj 3^-^ l^b^ 3^ dildjd! ^fa-j^LUoaVi ^ (_£^>aj 

(jl i j i dJ j (J*a]j ,4_uiaj ^dd (jl ^jid (jjjUjjjl ^ (j£-oj (jl£ AjI A .. ' kij (jLajd UJ^ j>^J^ 

(jli tLijSjjlll aJA 3) ^a^Lj .AjjUJI Aaj^ViaII AjjIaJI fadLuj-oll (Jdlj b^ k ~^ i \}> a 4 A mQil U^Jts a j)Ak>nj 
failJj ^-3 Laj faA_*JaS A_*JaS A >nVi pld .1 jyjj AjIu jpa A_lU-dl ^jjc- 3^^431 <^-3 £jpl A-Iaju cJ A, J ttl -iadJi 

AjU (j_^£j (jl (. j ■>j (jlS faAjlA^J La3j~SJj-> ^ 11 fadljljj^JI sLa bbtS ^ \ l s\ \ (jLajd (jjjs (j£3j »(3bj^ 0-^b 
<4>b .aJIa. (j£)_jiC.j l^Ix. J£ (jj-^J U^i X * * , * * * LH 4 ( —®^bjj U>^J^jl 

(j_A (jj .AJaLuU dj|j_l] A djljjjLajjjl »^11 (—Jj_ujIaJ! (jj^Lj-al! djU-jJaU^I pLa1*J 

^gjj LgJjj >1aj (j] (j£.^u t Q ‘_(jSLujj b 'u'vL^-jl (j^» jjj* ' AJajjaLil jA Sjj^^jouJ! (jj >^k |V djjjllaxa 

. i ^ mot A1 <6 jjr. ^ j-sl *> s, 

L^£^j 3] i ^iVij A_ij^jj£]i L^jJ)j£j (j^4 Uj)^A- iIaC. oLi^Ji (jl SJ_iflC. (jj‘>m (j^i (jjpjl^il (jJajiJ jjj 
ijlajjS A_i3 ^qj j-^J ^i’i '1 kn ^3 AjC.UJ a_i-aV1 oi \\ ^oJj-p ljjl^.j tt—flj k^nil ^aJLc. 

a^Lmi^ (L5 I& Axpa^i djlaji^JI l^a (j^aldu 6COlogiGS djUabjjj^jVi ^jdajj L^jJajg- 

djLudaau^ duia 6 c5b a_a_ujI tTierra d im>» sidd-^ ^_aa .A^JUtAl! jpajj 

fa ^ I k ,-t! (j-ic-l J_=k fa 1 \ A) .AJUi ^P^l (Jlddl ^Jj plila-k-caij Ajjljdc- SjAla ;J^L^ jj-ci l^-u^J fadijJ] Sjjjd^ 

d tljJn kki j)gT_L...; jpa fa —olid AJaLkj4J j^dl fadidU A \ \ n i A x nijj fafa_Jj_uA^JI Djdd b^~* 111 jjJji-^ j)-* 1 — illd 
tt kun (jl (jdoj : (Jil "A^Ua 1 (j-ic- (j : .j «j (jl (jd^j i-d^ fadj_da .Ijln fan (j \x \ k>ij ^ uiij lj^> fan (jjxj-ujj AdUu 

^r mil Jl > a\\ 0^331 ftlA fad^_dl tjjAxJj ,fa_Jj_ujLaJl 1*^13 (Jil djJjjJ knU \$ joiSJ 

fafadjjia A ■> ^-ab^ L 5 ^J fa fadLihiL (dlLjdajudl fadujjdl fa - . 3 ^^ fa" 4 La <k)a ^ (j£Jj fa jr 1 ^ 1 1 

Jda fadl&Uj Ijjjd Ljdc. (jjqj .n J (jdj . L^iiidxa Ad Adi Aodluu i,g mflj ^lxuj Jc SjJflll fafaddjjjjal\£ 
.^jjLu AaJjjjl 34^ fa^J 'djic-iidl dda fadic-iij fadULim fadjjiaj fafadijlj^LiIl 
jpa 3^ V Idjflju d^l lAI diidl3 a A k>iL3i A_^a^jj 3b^Ja] 3iA a 4 db b-^4 

^Jj A^ldl ^j|j_jJ • edad d-aSj Llial^ djA? lJ fafaddjjjVI ^o_ujj ^dLc. ^1 3-Vn -du^jj fa - n mi^a. Add 

^a-Uadl fa_jjdJ) Ldlj (^3 jjj tAdiaj fa - n. (jC- td_j — AaJla-ojl (j-3^ 3^" djjjjJ - fadi^jlddl ja'^J fapldxli 
(Jdud .1 Vn (jl (j AAj faA_flid-A fadij .^ijk^iA fadij fadlijLda (j_A 3«J-^J &jjj L>"i_i (J-a4 Laj .(_)djlVl (j-- 4 

.U^dJi jd«d lu ^UMA 


l"lfU o^ji 5 oy c'j 31 J J->“ Theoiy of Self-Replicating Automatea. 
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iA jjalalL 4_Iaj^a]l Jala jJaa Lajb blLiA 4aJ^£ CjLajLn.a *Luuj ^ ?4ja lAjLjch j)£-aJ ^ ^J‘~^J 

(_gj-ijjjj — AjlaC- J^a-a £LaJ! dulS bli - A . .a‘> ^Jlxll ^Ic. IAjj^qj ^jAli-ah A^Jaj jjj llaa ialaJl 

.CjIaIJ ^1 4Cj!U 3 4 hr Ail ll t-JjaulaJI Jab 4_ia jj£j (j2 bLal ^g£ li*_j-a jjfb jjJuc. - tlsfiJI 

4_]jj-a ^JJ I^jS LaLixSj 4_ajJ ^gJj~CkLajla<a~ ^j^La j jjjjjia I^jS lW u.J ,^j]1 4<j.1ajI! <Ula. cLa jj£j J& jl 
(j-a “kJ CjJjj jljjlA (jfrn > n ^jl uafljll ^JLxIl Jjla* 4^j\V> m ^_3 <JC. llL_u«a V i ai jail j-ojj_a ^_S iLifla ^.^-du 
ij j tULa^ ^^£1 ^ a \\ jijlk .all jjib t Jli ,4-iajIjjJ! Cjljjlk JL 4jc- llLj-aV I diljjlk all Jala «. JajjJi 
^U&UJaj^al oLa Sjjjjli JaJ Laj , jLoc-VI jJ*J iajj V ol£la^aJ! dilijlk aHj 4 4 jjjI 1 Jc-lijJ (j! 

CjjjJs /&l£la-a c$>“ Lujjj jjiL (jJ 4jji 4^jjaj ^aJ La j>5Llj 4<_iajIjjJ! dibLaaJl ^jin * i ,lliij jl <j£-aj 

<-mij JjJjjj ^sUall (jc- diaj]l JjJa (jc- 2JI&] Jc- ijJiallj ^jfLLull <&LaJ ^3 joa^aa <J c»UJajy^l *1 £Lj 
4*oLia l^i_*-<a^j aJLA Jj-> . .fi <j£-aj jVl — ^^ajjJuI! <j-ujaj]l jbacVi jJJU I^aTi 4 A qtik a <jjIj_Ji& JI£_uj1j 

. ^JmaJl ^JlxJi £jjj!j jUaj JJj LajS IgJiV - jljlA ^cllaj 

CjLajIsuaJI J (j--a 1.1a. ^jjjulj ^3 .<*jia ^jjJla-j 4 4 jj13 Al 13 ^Aj 4 A^c. Ilia*1 SLa-1] 

A jqjq-fc 4_3j_ujlaJ! Ji.b 4luil (jlj jlio&Vi ^^-3 4 jj» l^i V *L>?“ C V 4 4_iujL-u1 

A (j-a jLj^Ia (i ^_L Jlii .li] 4 \ lh'iiL \ )"mi ^^A LaS CjLajlacail 4_-ajlaI! Ifljlijlk ^ A > ni^lL LaLaj 

.^gC-bJa l ^iV I J_iJa | ^_1S^J <—flj mLs L^_aj ^_aa_jl ^_lc. «Ajc. Llla_uaV1 aLiaJI J_jJa 

aL^la-a 'e.*! ^ £ A_jjljq'i ml Ol h-\^La 4 - \\ ml nj t nl^aJl p Lbr-j A k ui^Lajl Cj^-A L-aLaJ (—ijjjjt-a (JjJ_uj (—flj uJjflilj 
JJgai-j 4^ja]lj ?lsa j£jg m pl£Ul ol£la^a jU Jaij 4 ^LwJI ‘bUJ3 iljal JLj J S;lnaa Ai^-alc- 

(JL a> n ClsVLa 4 L^-allc. ^_3 4 j-lLj-mj Sl^la-cJi CjLSjIa^aJi *Uj|jaJl Qj^Jj-aj 4 jc.L iL-ua'V \ SLiaJL Q^LLaJi 

, jLqC.V 1 Jja^SI (jj^^ ij^J Aau (jaVl jJjJa--a (jaJ ^a£ ,blL l^L-ajj 

^aj q‘i J ^-ic- LjJ&L m^al djLajl*-ail S)£a (3^c.l (j-a Jj] jJS 4(jjjUi Jji^ 4CjLjJalj^3l (j\£ 

Ji 3 j &bt djLajlacai ! dujjtj JaaJ ^IjjoixJi gjaj ^ a 3 l JDLa djl ^ LiV ^ (JbjJ L 

(jj *djLa_^l*-a JaLajL ^JLxll (Jj-aj 4 q f\ ^WVi ^Lli 4 4_3j_ujlaJ! ^lc- Jaa jjjJaj uljlaJI AjlL jjSai31 L3 ^IjI 

V Lajj uliLajiacai! (jLj Jj^AAau 4_!j_u)laJI pLai&j ( jj ; ijLjjja]l tj'**' <jJ) 1«^ <aaL LiV^la-a 

(jlj jlaj&Vl (jilalJli (j-a A \k~i Cl^lji 4 ^jj31j .^Uallj &jLaIl£ 41 jj1jJ)j3 4 \jfljaa La Ujjjj Jj 4Lj_joij JISjjI 
4^11■a''i V SlSla_All djl^jla all ^jj JjJj] 4_aaJ! -^-jJaajj . Lh^ ^ J3J3a (j^ (j£^aj djLa jlaua3i 

^Jc- ^jjJ-jJaia 4cl:LiSla^a L-uJ \ \ ,udjt 'lIIiLj (—fljju 4 —LjS 4 j^j-aj-i-aaJI I —.^_ij . CjLiSla^a L^jl (—Sjju A L xnj 

? jal jjS 4_jjojla 

V (jlj ^ kki^il jjjtjiJ J (j£-a j ^jJaxjJ! J ‘Lhjjjj djLa_^l*-a 4_1^1 ^JJ Ljllaa A jl 

(jjja j£. 4_J_^jbV^ <—ilfl_uji Cj?J3j jj—j^a Jjjj-a_*-a JJj .djLajix-aJ! iSy^ 4ilbA 


149 l^v Juj^ ^Jj- The Rediscovery of the Mind. 

150 JJ solipsismjMLli^l jp ^ ai\ Jjail <j\ tAjliVl : 
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11 ^JJ 1 ' 4 m£j jA (jj^J (jl (j^AJ <jl (jlS 

» Sjxu£ l$j3! ^LolJ jjjj|_uj CjUIaC. 4 **> 
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utility (jP t*i\\ty 


]afll a\\ ^^Ldl (Jd! jA 4<Jtiijai L5^lV (j’' 4 J^dJl 3^^ L5^ Jlj lS^I! JpS^H ^lxdl d)j 

ILujIHa SjjXJI A qj Lei’ll Ada9j Sjl^l jIjjj (Jdl ^ a. nj . jCjjlIIj ^jj^u]! jIajjjL 

\ a’ij^j .A.ia.jJjjj (jj} Adilijl A 9 I'^ij Ada _jj£l A_i£j -id Luijjda dLac. IjLJ jJjj aJ Ja. 4A31lj bj^ laj Id^, 

^Jj ^X^Jj \\ A) A_uIaJ 0J^ (J^*d (jl.3 4<—*5 Vi'S .<1 Jlij-uiT. (Jl^-a (j -4 4 \ UsTjC* j\ dujjda 4 l~\A) ^JJJJ 

AjIj jj)»_.,7; Ajld. oj-ft (JjV dV^J Ladjc. AjI 4^Uadjlj m juJ t^d > .-VAl ^dLc (JjiLs . _j \. .A ill 

AjSjdd! diljljjJ! \j2k.^A Idj .13 <jl£j dip'll (j^^J L$J^ tdljA (_)jjdLa dJ- 4 -* 4 

p-ud l nAi ,^-lc. IgjjddAJ ;4 "\\a t jj "A j 4A 11 J_dl" dh -4 ^ ~>^ L_jJaj-aC- j-jfJ <_£j_aj iLflJC-Vl ^dj (J_i-£ajJj 

1 n > iAjjLaA JL£s1 (J aaj (j^ da^) 4^dl Jj) (JJJ& 4(Jdl *La3 Jc-j .4—dJdlj djljd d3j diLaJdJjj 

. A ^a flj jA I^C-JjjI Iajj 4 aJji^ > <a da Aj’ud Lajj IdljA 4 (jj^a <A\t> 4J lijLa 


iluL-u Ajxala. Au^ld 4(Jdl Id* dH 4 Mj-^d Jij »AajoiI ^J& LjVIj (J <■ iu£ j^_iiajj V ^cjjdl 4 -jjS d)j 
ajjIxwjVI a x>K 1I buu ^a-dVI cIua kn ji£j 4 jJad3 Idd JiVi LajJ Lcliijjl djVdjl -aas 4 dJ>^ 
^ 4 Ajj] 4**n m d)^ J- 4 4 b >(j^ 'dUVU" ^Jj 'LjVtjf' ^}J& J^di Jj^djj .Ajsl^-dl jyj 

(Jj d)jd^ dl (j^ k d A\a kLij 4l_jVdj aJIj3 jx i*aj \ ^-lijjVi (j\ dlu^. 4 ja"\ kill ^Jlidl d)^ (Ji)l 4 ^dluj ,a 

S)_ikj c^y^\ id£Aj 4 ld^ lIj AdlLi ( xjj ^dll cJdij ^djVi ^-wjU 4<dJj d)- 4 4t ~j;*j 4LSI 


^ l-i^- (Jdd^ di^ 4 (3^^^ (^dii bVd d>* iSji ^diLaj jjjj bj^aj :*Jj Js (j\ ^cj 

^j_dl ijii . IjJiaj^j d LJ^J^ddl 4_ijjlu Ij^Jj 40.*)^ djj > .1 1Ja ^ 4_jjJ dljA (jjd .A^dl 

(Jljjlj -ijc Sdalj (_5^l AjcJUJJj 4 (_]diidl ^Jj PL SlJj d)- 4 C$*3^ 4 *^Jd d)J^^ 

AjaJS LS^ _JP^AJ ‘^Ajb jai (d^ 4 ^ dLiA .sjj a Syt-t«a A_jjj 4 aJaJA ^^-Aj 4 jdlu; (j_HJ^ 

d)1 Lajlj ^xaLlamij V pj-dl (j^ AKdi-allj Ijd bjju-a 

\ x \\a 4Aijpa J vj d)^ d>^S — Adklldl (Jildl dH 4 ^>d^l dliA - Jjxdl ^^A d)- 4 

^1ljI£a ^7^-^ diVd d)1j 4daLaj C-flJ-^Ji ids A_i1 4 a du£d Ja_a2 (Jdl ^dc-1 ej^j jl (J-^ 4 A^ Luxd Lijlj 

(Jx^ad Jais LjVd 4 . da 4_jjl^ ^J-dl 3^ ‘‘^J (J (d^ 4 ^ 4_uu-<ajj 

(^jlp! Jj laj^j d)^ Aj jlLaJ ’&Jju Jj (j^ Al*-caflj J^ 4 ^ -d^ 4 <■ ado£jj Sjjj 

C> (Jilalij AaI^jI 1j*j d)^ 3*-^^ (j- 4 ^ ^ ^dVd (j- 4 C^l) -4 J*-* AjuJ^j d)^ J- 4 ^ J& 4 Jdl (Jdl JuUJ ^ 

,4_a J! d>^ ^xjI Jd». djJj d^ (d^S Jdll Jdli (.> ^IJ^k. 


4 ^. 1 ywn\ l ^1 


ltJJ 6 ut 1 JJji—51 i> £_>j - 
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CjU l LaI& 4_1A_ujJ La 4_Ajol) 41 t <"1^A jl A jjJ J^-iola] 1 jA A 3a& I ^gjj (Jj) k jl *LJjl ~*k A jj 

*LJjI*a ( a_ujj LajIaj j ^ aj -A jUj-s-U A \ l ^VlA^Il (JaAjI iJajil 4—°i .^"i. .-V l^jj a^'S*! nn 4_Jijjla ,^_Aj 4 j^LiJ! jjLlilJ 
CjIaaI-IaV I t II ^Jc. ^ ^ > ^' 1 jC- Ljaj&j . jAJjjiJ jAJjljj jjjjj /*-a 4jA 1 a Li~S^ X 4 jAjA».AAJ 

'“si 

£_laa ^Jc. (Jj-saAJ iX = y jC- LjajCj .(jjlaS ^jQ*)>n a Joa ,^lc. 4X = y jC- LJajC- .CljljAiAA3l ^aS 

(Jl a^> ml~l^k L> m ^Ja*j CaI^ajlIa 4jVaj 4_3jIxaj .4_Sljaaa 4_a k jA ^Ic. 4Sifl|X^ = y jC- LjajCj . jiliLa 

<Jaflj J£j m ^ M.ijk.Li.J! JVjl3 4 a.whaa 4_Ljjkj IdA l(g n m jJ-jj (jl j£AJ — j^JA JaiJ jbuVI 

Jaa.j 4(jajC- JaAj 4 (Jj-L Ja^. ^ ]aau3 tZj ^yj 4 X 4<LjI^A3Ua 4jiLa3 A a ^JlSi jflj^u (jl j£AJ ^^jajaII Jc. 

1 9 >^ij£ 1^j^>ja*j g-1 aI& j£]j 4&^-ijjliA 1 3 IjVi j£AJ iLa 4 j-a£| CjI^jjlIaj ujV^LxaI! La! IJaJ 

4(JiLi3l (jl kaj ^3j **LuU La jJljj ^Laiual 4 _aa 4<1uj 4 4 oaa 4 4ju;L jLjjj jjjj 4jUuVl oJJjlaa JiaLuaI 

^gJl A ] A*\\ k H jUI t^lc-Vl (J^3i 2jjluj 4 <L]jlx_A ^ JJOt^J IaJUC. 4 jill jA <&JA>A (jl <ija3I Jjjj 

^3 4 4a33I ^gJj (J_i-aj 4_j| jlallj A_uij cja3! ,1aj jl <j-A 4 ajIa3! A K >«a11j . ^juJl ^Ic. ^Jalaj jl^ A 3aSJ ^Ic-I 

.^K a! 1 ^Vl <1^31 Aii-ajj SjLaal! ^ L^ — (Jj 31 ( jr ic. lallc. 4c_LjVi (J-a 4 jj£j jAA. 

jj£j . jijx^ ^Jj f i)“u Jjj-uI jj.V> i<~i ^_lc. CjK ktiA^ aJjIxaII CjI^JlIa 4*jLtlujVl 1^3*1? 13J 4 jnir ’11 jl 

^Liujl 4 -n kn1 daLut > >ijll 4-Cjaa a l-a\ jjjaSI (j-a|^VLj Cii* 11 uil^A ^^Jc-Vi <—fll jj£l 

4 4j£la g ) 1 ^aJ 4 1 ^,aaH CAi* Jajll jj£. jU 4ALla CjUxjJajI! CljlS Ijj .4_Laj (^lc.1 JJ jljxll ^Ic. o^jVI 

(Jjl^j Lijl . 4 i^a 4_ia2ljj (J^ L_ij^jj 4_jj^ ^a 3 ^Jj ^T-k.iij 4_jl£ \ (^c. ^ja 31 (JA-k') jl j^AJj 

^JaAJ 4 Cia1aI 1 4yj 4 Wj 4 Vj 4 U 4Cj^jAijA LmI Cjjjj IaJj* 3 .jLuVl 4^1^ 4 JjLla] ^I&Vi JaJI jIajJ 
ojaVI l-iJJj L£>^i 4iljJaj Z 4 La 4_laij Ja.Ij Cj3j jluiij S>^V1 4_jal^jj Z 

SjLjj j^Jc. Lj^Ij Ijlj ?4 _a3 j\ U^jjAj bLj jj^J (Ja (j£3j 4^Ic.| jA Ia ^Jj (J^-sajj ,(_gj^VI 
Llij^jia (fc _ 5 -S jj^i vn 4iiU3 (J Ijlj 1^3 xa1aj La^lj j -4 ih^-i l3^3^ 4 Z 

Ua^. (J-iiJj 4Z jA y 4 LjjJaJ jl 1 \\\su 4_jl^j1j Lajj ^^4 ..1 Jj jl t aj ^3 LiiSj JJaj Lul ^1 4 aa3I J] 


jts j^jj >»a1I ^Ic. IaIaj 4^a 4Jaaj jA jLau3! t«iAjj Vj U jjxj jl 44 j3aaa jixj jIjIaI ^Ic- LIIa. 

jl I^C-U-a J^AAaII jl£ Ijj La ^_ajJLJ ^^£1 4juU-aL (JA-ua^JJj 4 LjVLj (JAaIjJ jl 4.l^Jj ^aC-I pjaII 

jLS 4 }^V>11 jA 4_laij ^gJJ 4 1 A-kj jj>3a tiljLjj ^^.A <3La. ^3 4_laLuoJ 4jjjjjjV »Vj\j 

,4Jljj V <—jC- oj4-) S^t^^A 4^1^k a ^ k^n4 Jjc. 4jli jA V1 a ’^\ ^^1 j^J 

. ^UaJ ^Jj ^rj-^k i*-i j4-kJ j^Sj ^ •’k4 t a jj jc. 4—&3jl3l jjliili S-Lajjial! jl CjLljJaL^]! »La3c- <—flJuj£l 

4 4_3jj L_aJV 1 ^1 j-i-aC. jl jill J-Aj jL3j 4 Cj1£_ua ^ jJaAJ 4 jAA. jjj 4 L^ljjaC. Cajx' ll 4 Lu'lil j^A-al 

(ilLiA jl j*_aj . ^ "'k 4. .1 (Jj ^gjj 4_j| j^l^A jJ jk 4 ol^jl ^ jllaAj 4 l^Jajiuj AfljjJa ^Ic. IjLaaC. Ij 

CaLjouI Jaj j_^j j^^ 1 (^3 jjjJa]! (jC- I.Ijt 1 jl j^AJ 4 _liL).uitJ 1 dijjATjl d jA jl ^3 (J'ia'u IjJaa. 

j_iC- jj^jla j^j jijJ 1 aVll 4 4 aIa aII LaUI (jC. Lj-uaJ jl LjJajI j^AJ 4j| VI 4 Jj^oAa 3I jL^All jA 

,4Aa3! ^Jj IaIa^J jl j^AJ ‘jiiljA 
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s—fli 1 l nV W imi I^j! jjj7*-jj Ijj J' ^ r^» a (JjflJj-u ^jJI 4 jy j iJ-LujV 1 ( ^A aJA 4£3lj)II ^3 

j-4 4 qVi-s. ^ 4 cljs,^ x.S ( ^ s Jc- 4_]aiJ (J^ CjLuIj^J jLljc. 1 j£.AJ laA . ^jjjjljll jjJaJjl ifl aj 3 ( ^Ii3^ 

44 >«-i j_Ajj L^j-a J£j 4 Vi (_>u4J j^ ^ j-* 4 — i^ljJ UJ > ai Si j -s*! a tsjl-s .o \ ij. *11 jl (_pajj£l13 .4 jj1jj]| CjLojoJI 
^Jj IgljJjtJ jiiAJ 4 ^ k >i jj^. (J£ jLuC-l j£-AJ . A*j Aaa jj ^r-l.-^ai JfrJaA ^gJc. JJ ^>">J k n (Jjjl^ aII IjA .4 fljj^ a 
oJj_aC. 4jjj^jiall JJx. JaA t jaj (jjA.lj 4 (jj ^ -aU ^^Luj JjjJa aJ^lj 4^ xaa Jaj Ja j jl j ^ • 4_fiIj^A £*ijJajl 

4.juljjjJi jJaVi i^Uu&lj ,4jj£ij 4iUaj 4£ja« ^cJUu :4J3J j!&! Cj|£aI;Ij (JjVn jl j£-AJ jl , jjjaJl 

<*luxJl jl 4 uJlAj^VI 4 Jl m)j ,^-mUII ^jJc- &J 1 ^ a 4-Jaflj (J*Wj xx 4_jji 4jj \\ aJ 1 ij-A Lgj3 jJj 

dii^ila (j! ► tjji > a UaliJ (Jj^j 4!V_iIa 4 fllj ^a 4_ij|j|j CjUjIjl^I 4^1*1 <fti kki 4_jjjj jli 44 _j!^ 3I 4_2kjJuIi 
^jJaJI 4jjijA jj& Cjl^iia 1^*3 Jj \ a\u 4.1$ jjJc- Sul3 (jJcJ 4_Laj ^5 J] Ia 4jjj ^3Jj 4 jjIja 

^jVjJl jl 4 jj 4_j^.V ki-nll 4_]l^ Jjjj^.1 ^ALiJaj LjVl^ 4 _a 3 ^Jj (Jj-j-ajll jlJ !.i£Aj .V-il3 

, (jJbjV I ^^Ic- ^^Ic-Vi 4 hVill 4 4Au]| (JjJasS/l 

4jI^_uj jjj£jk h —4JjLojx» CjUja-c diij dilij^ a Ul 4JAM~lc-^j jU 4.1fl iL«Ji ^Ic- JalaL dilij^ a uLla IjJ 

4_&j3JU 4 4j\jJjj UjLiJaA j_ic- 4jjL^. 4 lfrl£ u> OlijK a\\ 4_jI^_uj Jajj 4^.1^. J-xj V_iak.j .Sjjj 4_k-sal£* 

(jJajVi *— a ui^nnj 1 a£Aj 4_jjjjj ^_iouJ 1 LauJa V .4_uij_kj& S^ila iilj ^ a\ 

rj, LaJj .^Jt] ^jLar—.liUk.kV dil k»^ a Si—kjj^c - 4_aLjjLo]l (juai^sVLj IjjIj-uuC. Clj-ixJi ^jjJa |^jX- 4 _jj^a]| ^)-£ c ’ 

jLoajVi (J 4-04 4 ^4j_uj 4- O ->jj 4S\_iaJl Jj3 jjJc- (jjU a ^-^Li (jl (Jl A\+h 1 JjJj 4_lj1j-« CjJjiia 

4 -h jjjia j_C- 4 _jj|jhJ 1 jrF* j-4 (j-aLkjJl Vj-Is 4^<uiJl 4 ^^Loj 4 ^ -oil (JVl^ 

1 lilaj l l i'ic. li^ k.H 4 4aiQl kvnll ^_3 4_plc. Sjljj 4 (J££ 4_Aa_kjJi 4_L,.rj]'u ii^JLlA j_j£j ij^Aj ju^lajl g-liJa l^VI 

JWjJI ^a 3 jaJ 4 l5 Ic-] Jj 

4-^_jjj-c (J!)l_^ j-a j^ft ^1 lajll LjoU J 4^1jjj!jJ! jj W\Y\ Af\\ kiu)L£]l 4_jj^ 4la k ,\ia\\ 4_a2l^ 31 aiA ^^3 

(Jj.Aj-k.ti 4(JjjJa]l (jJL<Jl (j^’J al^jVl 4 _aj^c- 1^-uiSj jj iajll 4 -jIac- jl^ 44^113 c-laJau-^Vi 

4_jli 4^Uaj31 ^ gj> k>lll j-6 Ija. ^ j^J *^44JJ ^-4 1 jj£j ^Sl T'—Lk^OJj 

,4 qkn^jkn jill (jJajVi j-4 ?j^Jlj jinll 4^jjJa Jisljj V 
^V 1 t ** '1 -^^ 1 (Jj 4 1 a i-v 4_1 jIjJjs 1I L^jljjj 1*^ oft (^ujJ j ^ . ^JJ C- J jj j 4 * n jl 4 Q iQ-v 1 jjjoll 4 l*Ti ^ Jliatjj 

.4'i kinj3 sl^3 ^i k s-i \ jl j ^aj L&ji Cj]^ <<4 wl J^.lj ^>4 jjJaJ LaJjji3 .1 ft 3a knj jkj_*j jl 4 .aj 

4 ^ Ai 11 j_Aj .(jJajVl j--® jj-jjl pJ-^- ^-3J laJ-^Jj 4jjiJ>L_i-a Sjjj _j\ n4 i (JljJj 4jj_jJaJ LajI^ uu aj xjjJJj 
4"n^V k^i a^l-Jj ^ In. 4 _jIjjj J_*Ja dj_aj] 1 ^^JJ ^>4^1 ^4.'I J | ^j]l 4jjlj^k.t;irJl iJliJ 41^11 j^4 4j_mlui (Jajcj ni 4(jj^.Vl 
lj_A "c—jjaj_uj" jl j^Aj , 1 Vn-fc j£Jj ,^ri) a ^jmjjLa 1 ^Laj (^4^1 4_ia.V k^ill Sjjj dia-j jiA. 4_i-al^Ji 

-SJa. j&l j_94C. ^jjJajj ^4^aLj>j ^jjC. S^flJa (Ju^a. jA^ ^j^l 

4 In k jiIjj UtS 1 jJaau lg J ^-a ^ jjja 4JI*jV1 &>A^1 ^aUajJI e^A jA ljV* 1 j>3j 4 ^jjj ^Uaj ^ 

4 jj uia 4^Uaj]l J£ ^-3 j^j Jl^.1j ^ 4 . 4J j» k^ll iaJLi jiia jj ,4 jjj-c jj& Jaijja. jA 
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Ljajl (JftUaj <^21 4 4-l3ljJaj dlV3Lu4 (jllaj dijjljtjJl o3jb j-a o.l^.lj <J£j .l^J jllill j^AJ V CjljJijlj j-a V^Lus 

■P-jj sjjoUJ ^-Ajaij 4o J-jJ^ CAlui jj£jJj . (j-ajillj jl 4 jg»j]l L^-ilLa'lS Ajiilj 4 (Jj3J1 ^ 1-n . aJJj . JjjaJI 

<—flj IjJcl 131^ . *—*Q fr~S A ^ -~^-j tiljLijj | ^Jj AjiLjJajl L^j 2 jJjj 4‘A_ujjuiA dlVjLa-AJ jS3_J jp-jj . J_JJl^. 

(^1 jL jl ‘qV-^U Jad mi jj_aa ^IUa jj*j ktl ^ t ’AjjjA.1a oLia. 1, AjU£ ^g_S jJja. (j ; 11 ^h3j 1—^ tJajj-JkJI 

^>1 ja I uij11» Uj^ l&]jj ^_ijI djUjlA a! 1 jl Ulc 
f .l qU l ^V1 (^Jasu-wj (J^aujILa oL^ (jlj Ijjjj jl (j£aj ^ j»A jjJai31 U_fl] j^l 13] 

j*a ji£Jl jli <*1^ Ijjfl ijjj ^JLVl Ja^Jt i-a»J 13] jSLjj »^Jc1 *Au^3Lua ijzj 3 JJ gjjJl ^Ic 4 (Jj*a]1 ^ 

tt-Laj Lajj »Ijjj) non (jgliaj cIjLSjIaaj ’jj_AXA (jiajVl jj£j .13 . 1 ‘in a A") ojjJ j_A jPjjJ-ui (Jc-caliaJl 

jl .*1£3I1 j-a La gjjj ^Wi krt dilijK a\\ cjjcI jl AjjJ ^gj] pLaJ] Ajj 3 AjL-casl diLajLtA]! ^ a> ^Ic- oj^all 

jl j£*aj 4jli 4 (jj_A.l A^-saj3 ^ j-nr-J 131j . ^Lgj] ^^CLIaIS Ljllaj LuJajC jj£j 4 La L3l£-a jl tlcLaJ t ^\Y\a") Iaj 
jC Ll±aj]l ^Ic- <jl tL_all*-tfal J] ^ILLl ^aUj-uaj ^Ic. lldlcjlj LlLAja J3aj L_£j £]1 ^Ic. ^^5^3 tillik (jj^ ^ 

Jaujj 

t4_usajjili ^Ij JiixJl ^_l3a1] 4 tn31£]l t.l jir j Jla. ^J] iA \ u jj jj lajl] &3jfc ^jj 

^ ■ ><J !31i . (_j-4 AjjIj-uiT^ AIxuLoj ^31 il AjjjjLljI ^-mV 1 dil jIaa] 'Lxajjjl ii t n a! 1 4_3uLui L^j3 j_j 

(Jj-oj_uj t^C-LuijI j\ l ^_2 . c^lj) k i ^2 j}*s n ill l—lxlj 4_jli t^-u^Vl (j-c ^jj ( ^3 4jLa 

JflAjI A i ^)3 t djl^l A-i') k aj 1 ^jjJJ ^JjJa ^j_C- ^^33 (jl ^ Aj lj_S&j t^-LajjV^ ^^J] 

^i > f\\ l n 4 (JjaaJI ^3 4 j t3^_) j mli (j^AJ V 5 3_u!j^lc. (jj^J -IaJj o^jiJa (J£ (jl (AJjL^a ojjl r-njj '^£^1 

j uA‘i 1 -ajj Lijli 4 Aa.1j Ljulil&j (_j£ l-l*_jJaj 131j , jJ^l-9 ^>3^1 4_aJLud LJDl-iJl ^-3 a\\ 

jj] (Ja"i^j 3jJuc- 4 l^jliljjia.j AHalo]! djljljj ^jc- UaUlAj \jjva 131j >1 

^]L*J1 ^^-3 jyl&J-A}! J j'^»3llj In ill Jj j£j 4 jjj^jJjjJl ^ In» aI Aj_uu]Ij 4A_aul^]| j-Jjjb 3_jjiaj j] 

^gUll 0 L 2 JI 2_aj jl A-uISa] (jc- Ljaj]l ^Jx. j_A (jjjy.uij (jjjjl^u (jgjajt a 11 j-a ill (j^j 

^gJc- jl£-4 (jl jjl]l jA^ UjILa ];jj jl ^ ^g]] - diV 1 Ai-fcV 1 jjA AjjjJa <LuLj AjI^_i *i 1^3^jxj 

,lajUa) ^ic. V 4 |L5 JUiia f laU.^l V tjjjjb V (j^ (j^S 4 L 3 i>^ ^1^3 a1 

(jl j>^Aj clsljaslj^l (jijlj£ jl tLou ^3 jj£j jl qa’i^j sLpJl j>A Ia Ic-jj jL j13jc-V1 1 -a ^ J 1 3b3*j 

IjljjjS jl-^ 131j .3_JjVl jl ^ jl 1 ajjIjjjoc- j»A 3 y jj-^ (jlilpvU jiaJI ajj! 3 djLjjj^. *a_aja dutij jJ uj^ 

^gJ! (jtij.l£j A-UvliLujV1 *A ^ l ti )V 1 o AA (J_a*j jl 1 -Ia. ^g au^IaJl (j_A (jl£ 1 -aj 3 4<—jlj_*-a jjiJj 

IjJ^jI (jj3Jl 4 (jjAaLjljAill (j-axj (Jj3j ?(Ja c -^ c3l3aj ^3 \. >»jl (Ja*j jl ^Uajll ^-ilalxaj (^A j^j .oUa.il Cj1j-«jA 

Ac.j3.1a I^jI jl ildA. ^.LiaC. jjLo] 1 Cililk^"i..J jj^J Vl 4^J ^aj-ij jjC ojLiS j3a ^slUluj 1 ^-t.a jA 

jC .*i j» j -^gJI Vjj->.iiA ^gjl3JI f -kj hnll jl ^g_*AjJail pliJa-k-aVl jl-^ 13] 1-a (Jja. jul^ill (_^-3j , JjAaull jclj^J 

jC Lwaj tiLcuVl j3-3u£a 4 j^j jjJjfljS ,^1H1 ^j hull oj3j jj^jLwJ 1 >>ijl ^a-Aj 4(JjAaJl *—£^ljL3 1 4 _\ -\ \ 

>^»jilnll jjjlj3 ^3 Ia A^jiaj jjW uia IciV j^J 4 A3 l^al\ (jjjia 
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(jl (j£-AJ 4 jjIj-joiC (j-A lii-kj (jlj 4^1-lAjS (j_u£jjjj pLoixll£ 4 *La1x]I jjAiU jUxJ La£ LaLaJj 

(jl (j^ Aj 4_jlj (jjJAAaU (jjj^Jjjj]! *VjjA (jli t^rj-S k^ill Ja_ujj 4_jj^ -’> a 4 qjT iji SjLuij 4 4 \ a\*\ j)A <—ailJJ 

t^ljLui ( ^ 5 _Ic. 1 £ ■» ■y un 4 4 n» a CsIaIajI ,^9 -\jj 4-j31_fra.~ JajI] 4jjftUa]i 4-uljJax]l jal^i 4jjj9J UaLijl IjqLkijfLj 
JiIj-jjoC *Ja.lj Ijaj (jl (j£ju Ajlfl 4 JLaJl ^9 bli LiLum 1 'in > >i I3li .(_£jJ lajJa ^£jlijj (joa. J jjla]| (j>v* ) 

tSXixj plj-jJal IjjJ c Luu£j (j£L!j * ^JLlail ^^9 LiflJjia (jj t »a1"i a 4 iHjj (JjjJaJI aC^j &j3j (jJ^-SliA 4 4 n>ift (Jluj] 
4 _a13ua 4 La 4-iiJaj 4 dijlS 4uaJL-k - aJI oft L 1 a (jjj3j 4_jLkJaA (jl (jJajliilj .ajLkJaaji ^Jj 4 t njj Sj-4^ 1 ~> 'i jl 
Ijj^s gjj (jj^j LiJi&j , l^jlj CjlijU a!1 4j31ai 4<jj^c- CjI^Lui! 4 LVL Jc-1 J (jjlAll J!jgJl£ 4 0JL1 aj 
^La£ 4 l^j]j 1 Jjjo^a jLa*j 4 j-fc k hj (jl (j£ju 4 4_jj99 aJ-AC-1 jl (jjc-1 jl A ^ V>1 jjiaj Jjaj ^j]I ajj3JI jj-4 

4 Jj^^9 1 alia a ^JLxll (jj£,j >jjj 4 pL oij La jJL9j ajjj£ CjJa c_a] Jl«j »(3j^ ^lj _j^c< LjVL ^UVunj 

(jl j>^-Aj La J£ 4_j 9 JaalL iilLAj j->4Ti 1$udij 4 _aUJ! sLiaJ! J1 £xu1 £_a 44_jjjc. ^ J] 19 j]1a (j£Jj 
(jj£ll (jj£.j knj ,<J£ 4 a^ q’i (jt 4 -Lu Ijajla <xajV|j gjjVi j>A ^IjjIj CjLjlas (jj^L 

Ia£ oL^JI Jj 4.1ai2 oL^ll (Jaj] J_i]joj LojLa 

jy i J a ^-i-tfalJLAjI .4_jjjjC- ajj) IjJiSt A9. ’’, > La jA lj_A jjl j-lJJ 

4_&ja> a (jl_9 4 4_jjjjl 3I CjLs^kjll jj_A ^CjJI ^ 1x9 . J-ii£ \‘^j kin CjUjK a (J-Lk aL^jl ^^_9 La 4_LjIaj 4 1 \\ y \ 

4 LL^j ^-jLiilA jjj^j (jl ^JJ Jj-aj L-ijj^. (jjji£j] ‘LLkJi Jj^ (jkiW^i CjLj\£2I 

4^aji j ill 4—bj ^j_jJaLjl J-k.kJ.k.uAl] 4 aljA a]I Cjl.ij kn^*]Il C5^i * uJ Jjjh 4 l>4jl5 

,4jLa Iaj 4 4-j£3 IajIu 4aIjJ — 4-jjli]! V Cjl9j]\ a] LjJajC. ,^-iba-jJ (JasJ Ia jjAk^ij 

4 j l Mill ^ kki^]| f -kjA k ^i"l] 4 q]*\^,A Jl£_iiL OlijU A Sjlfc 4 Q Li£j Q_^j| (j-A 1 j*J JiSS/i Cjlc-liijjV] ^J 4_1 aj (j^lj 
(^ 1j juaAj]i J_ALau]l lift 4 ^^IL (j^^.*! j (j! J-k.i i lk.k i a ] 1 ^^9 ^ja.VI Cjj_^JI JjL^ . jir-k^ai 1 g l£] 4(_5j_wo]l ^ kk^lL 
(j-A ( >>> )-a^LiJI 4 j» krnj (jSLIj , JjIaLa Uj _j j[>l]l ,^^.1^ J£ ^^9 4 -j1Ij£]| ‘^Jj'l 1 ajLkJa^. ^J^-J (j-aJj9lj 

.4_iic. jp-J (^H ^-kJa^] 1 (jk-aja-ca^j Laj^ La lljai tilLA (jl S^9 

4 ln-fc A OLjJUj 4CjLuUjJJ 44 a^ljJj 4 JjJa JlLft (^ji Lilli 4^, XjlK]| ^CJjLil] Jaa. 4 Q^’l A ^^9 13] 

(jJajl (j-4 Jj C$311 Ojj^aLjll cJIa Jflft 4jljjj 4 1 k>»» 1 1 j k> 1 ^ 1 4_ijij (jS]j 4 4_i^.l2j (jjjlii^ J 

4^9l_^]l ^3 4 IJA Jl (jjlj k 11 J-^2 .$*j) k> ija] 1 ^^9 4 flljA a Jl_kjji 1 (g 1 LaLaj ^t_iJaljjl (j-Aj 4_ftJ^j]l 

^Jc> 4 4—IftH ^-Ic. k~~)T n i \Y\ 4 qizi's a cjl^jLlj tllaft jj^"i m Jaj ? J-j^A (j-A Jajj-jaJI IjjJ 13] LaLaj l a]"i•% a 

? 4.1ft J 4_Ak.nl P(j-kJ klLft (j_Jj (jl Jl A l-’fc I JjtJ (jA ^C^)]l 

j)A $*jj~4 j k >iLj (jjj|_^9 (jC. (jjjjilaatJI (jJJaJJjjAll f -k^ j a k aj (jj31l (jj^aJ jjj] I 4_ujjJa 4 ” 1 4 (jjjjij Jj9 

jl nr-VI (jllj *J]j-a l^-uiflj ^^-Jl JijJ 4 yjiLill (jl ^c.]jlj I3 LaI 4_jjljjaJlj 4 _juIJI aLiaJ] JjJ^ 

J_aC- 4 A ) V ^Ic. ^2j . 4 t j jll 4 jq^ (jjjljSLj 4_Aj£a-A 4 4j»jJa liLik J ^ JVI (jj^ (jl (j-* 1 ^ V 4jl _^A ILoJI 

La (JjjLmjI (Jc- J L^Ia Jl 4 C-flllk J 4jujl J] oLi^]l ^j kkiflj J] 4 4 jj9j^u ^ 3 ^ 4 ^-kAjll 4 '<in wiill (J\ft 


! i> r' i_k=^l cs-k 4i“_r> 1 kjk .—1 ^ jjjix juJ- A History of the Scienes. 
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CjUI i^aiallj u Q ^JJ J^'b <-CjLjJlj]! J a l Xn) CjLjjlaaJl—^ m>N L-aIuJ 1 aja i*au <j_ucd 

4 j -k ill (JjJjSS djljljJA. I^jS IaJ^ AdC.lir.uJlj 4 ^ i“ N l n-v \ lj 4 4 _j£LxJ1j 4 CjUUajjuJl^ 4 K^^aa!! CaLIjJaJI J a l ^iTi j 

Laj 9 ^Jjjlj (jj^j k a La£ V 40^1 LiC 4 _ajUiI HjIaa _jjLL *{c5^^ (JA j^gC 1 *jjj (JjIajj ^JaJJ j]l 

Lafrili 4 l^-ua&j £jjLlaI 1 ij>a JjW . r, a lj]j Ia^jV (jSiJj 4tiljJ.uiA ^Jj Ic_j3lj \ Ag ul£ jjI £_jljj J^aj 4jV 4Jju 

'4jr*±^ Qjjlali 1 3)AC 4uijalA]l CjI^jLuuI] Jjjajl£jtjl Ll£ 

(Jj (J^S .Till JjjljjJ Luil£*jl Ciuulj i4ujJajC lgi£ dllLullill dijl£a .4Jj£^yJjLl£]l 4_flj^j Jjjjlj *1^ jjJbUj 

(jl£ CjljjJa^UxJl (jl Oj£aj . ^ 3U^m fiUKirnVl (j^- ^"‘'^ 4 (> gjlj2ic JJ*JJ j;ljA f k ‘O N pJA><V , ll 

j_laj j_juo3 Cjj_jjc 1 L>» jlcj_ui 4 4jqj i t Will (Jjlj_aJl CjLsjja pJ_aj 4_AjLa Lgjfcj 4^g_ft La£ (jj-^ <jt 4 J >j 

?Li]j^, jA aIIj Lia.UjV ;^iil£j jl£ jj^ju] 1 jl £-ijjj 4 j>j IjLala . (jdajVl 4 j)£jaj Jjj)l£ LIJ*iajj 

(jt Sj£fl 4 4 aj\c 4_laJlxA ajLucL jlxi jt 4 J>j jjJaJ]l 4 j*.j ^ auJall c-LKir-nVl jjc jL jLjcVI j] 

,4 kuiljJl 4 4 nun Li 4ijjiaj 4 jI*J 1 jt ^ 4-LajIJl Sjajjj ^UjY ^il£j ijl^l Sjaj 

(jJaju (jl Jajjjj-4 j£ lu^jljuii] 4 J^*ua] 1 ^LaaJl )-Vn 4 _jj£ 4_i1jjj 1^J1 (jj 

ji£]l lir a Llju-al lj-fcJ jj^J (jl jj^gJl ^lu^J V <J-^1 (j£Ij . 1 ^UajIau] \j^±a IjAa.j ^La1*J1 

; ji . nj jl 4J \j 4^1^-J j-al_A ^jiluJI jJuu Cjljjl 4 ajgj jj^ (jLuuVl^ \SLx a Ia IIlJ) jjl Sj£2 

—LjIcI^jj^I cJ^j 1^ UJ^ J IJLLal La] 4 JjJjjJal]! Ljlj^f (j-a J^lj JuC Jaliij ojila 

.4_JIuL31 Llu£a1j 4jtjljJl IiuLla 

(jjj- Lx J 1 (jjall ^^^-3 Ijj^-laJ l, Q* a S^^ ^ IjJjj (J-J ^ Ijut JjujutasJ! (jjuabjij3;jAll —xaj ^aJ 4^-3ljIi ^-3 

jli 4 J j - uua jj QjJJk ‘olj (jSjj ^uj JLa J)J£)Iaj]l JjuaLjljjnJl (JaC LJajcI Ijlj fj£ jua J 

(JjLjJaLj (Jj 4 4 v^iaIc 4_jjIc CjL^.L£ J\ 4_W1 4 ir t si j ^aJ jjJalJl (jl jjjJjLau JjSjj^aJI (jjJjuiJl 
(jjjajJjjj J^j (jt cjjjLall jjc (Ja 4jli 4^gi\jluj ^ c^lljAj lift Lsl^ LSj Lja.1 ^-^2 Ijlj >SJAxa 4 aIViI 

l^gJA (J^l ^klc *4^ajluca]l 4jJjjji]l | ^gJ) Jjjl mVJl 4 >IaI*J 1 jA j/i^ll jLajj IaS 4Ajlu<a]l 4jjjjjl^Jl (jjjJajj 
(jljjj 4 ajjj 1 ^ILaJ^J ^gAjJjJJ jJcl 4 ^ ^ ^ T 4 fl_). .-I ^gi ^*aJ 1 ilcj Jja*j]l Jjaj1j3 Jj^ jajja ^3j * L^jJjJ«lil 
. ^gjLjljjJl ^alLtJl ^g3 fijjj (j^Jl ^al h J1 ^jC 4 jxuLJ jj) > ^) Vjjjaa jjjjI ^gJtJjJall p LJa-uaV 1 jt 4^jj k i ^jjjjJ^j^ 
^g-3 V] 4 4_ajji tSSLift (jajJj . 4_aSL». 4_jj^jj LftjLj^.1 (j^AJ V 4 Li^JjaJjSjI CjlujiaiS 4 jj laoJl 4_jjlaj (jj 
4 IcjJkJ (J_A*j |jt LliIcj 4^^ t^lll (JaI£ ^aJLc 1 y IjJ . ^)A 4_3jt-j Ja^^uJl L_flJ fijLcV 41 \>j l tilj^j LjjVL^ 

L_LLjoJ1 JajjJ SjAjxJl eJ-^J 4_CjJkA Jj_u^ 4_3jjJa 4j_uaLL-u Lj—aJ 1 nir aj! ^jl . J^.j >—ii_i£ 4 x^aS JLaSV 

Ia c—ijjtj 4 L>^J ^^gJj 4jja*A (j\ (j^J l(g > »-iV) ^j-aj-aflllj .Jcjl 4. itoJ ~> j'Jlj 

?4^jau-a Cijl£ 1 jj 

4_u3V1 j.I nil ^g^ .OLK^ll ajjlh (jA Lie UJ-^J < ^LHJJ ^ 4^gauuJall pliJau^Vl ^jjlj La 4 _j\jS ^g^ 


153 Jj^ IjjMj c> u 1 ^ 1 - On Growth and Form 0 D'Arcy Thompson j ‘The Strategy of the 

Genes d C. H. Waddington . 

154 d Ajjjjldi (jA^ll Robet Wesson c> ^ V j* Beyond Natural Selection . 
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Jaj_AJ>i]l CAjIjA (j I I 4 4_JJJt]l ^g_2 (jl ^ A (_)_£ ^g_2j (_J ‘|_J 1 ‘ 11 jJ (Jjl l^fc ^g_2j ^gl bill &\jj 

La£ 4 (j £]J • (jjLxilij <—JjUull ^*C..Lj jjjJajJjj $1,1 a, _jjlj (IjH Lc£ 4^lxJa31 (jV dal^j a^ a \ k ^r* i i.si* i i 
(jt-J 1 j&laXa ^r'l'^’i (jl j)£.AJ 4_jli 4 (jj^mljll 4jjx£ AJjc. ,^gi JajAj-al! (jjulcjj 4 til! j j)A 4 CjJ^ 13j 4(jjj-uj jjAJJ 
(jj (JUL 4 jijoJall j)A J^lj ^g£j .*1.1x11 j>C- Y\“\ i 4—fl_^Iaj ^gf2 L JajC-j V^Ja ^ uiTn ^ill djliljjaJ! JjI jjLnll 
(JUL &u^Jj £_aj > l&jU > <-*i] ^LxJall ^ a^ 1 jjjfl y") (J-iJaflVl *1 £j2uJ1 (JjJaflj L^fjLjJ (jV 4^jjjJaj ^gl-kll pjj^N jjj£3J1 

L-J^ ^ ^g_Jl blj_A ij-a! L^jV ilAjli—*-a (jjlftUkJj (jj3Jl *l£j-LJl (J iJaflj jj -Jail j)-A ^^.1 ^j-j ,^-3 clAjVl (jj 

.(JmaxII ( ^g2] diLujjjiali 

(Jjj-ui 1x3 > <a ^jl&jjjln kn jl I^a^Vi ml (j *\a\ diljj^j ;j-& (jj “ 1 ^ n 4 4(jj JlLffijl (jj 

*1,1x31 SjJj jjjj a£Ac- cilliA djil£ 131 La 4i^xA3 Jaj^j-Jl j>A a &33 ^a 4_j^j 13 Icl^il cj^s ^cJ^all 


cilLiAj 1_A (JnqffiM CjLiISa. jJjLa 4^ik £-ulii 0° (jj" 1 ^ ,U (3fcpJI 4 (jjjj/ijl A fualL (j£3j aViIIj 

(jAll k^31 J-XJ JJ_uiSu3l j1~g iL£ JJJJJ_UJ J_U) dl luA 4_llj£ jl 4ij_£i]l (J-Li. PJjLi k »1 jl 4(jjj_£l3l jk jjiS 4 JUiLa 

. Jp_^- jl*^ (Jjj»_a] 1 jl ^-lajjiV 

4(JLa&V 1 131j t^gjLjLJl (jJ! JjIL» 1 1^ Jj-aj jVj^Il J JjVi 4^q>^ll (i ^]& 

dlljjljJl (J*>j m LLjj ^^Jc-1 Qj *C5^ 4 aV q') (^3J1 jj nielli (jj^J J .CijJaiijl .iVt mfl 

^ILj Laa 4oJjla]l jIxujI ^2^ ^ (^jmW a ^'-fc f c ’-^-i 13aj 4 4aI£ 

jVjjJl l^-i2 JajA CjVI^ JAJj 4 qi^ k^nll 4 ^jLui jljC-t ^j£. 41 1 -> n (jl (j^AJ j)^3j .^Sjj-oVI jL-ajaVl 

diljjljJl (jj^J IaJ^C. ?^,aJaj.A]l (jjL ujVI LaS .4j^j_^jI 1 l^-i3 dixijjl 4^113 (^J 4 (j^^ ^jJaflaJiA ^gjj 

4 L_1aj (j^n -\j\ jVjjJl jjj^J Ia. 1 ir-j 4 4 j 4 _sIa. 4 j^jja V 1 dil^-iAll ^ L>»~'i 4 I 'ia'i 4_ijljl ; ij| 

^gJ] (Jj_i-aj]l ^_xj 4 ^ ^ ^ V ^Lc- ^g-3 >4 jqJViA 4 4 1 (jl < xj]al m'l Jnj *aj J *(.33-mi 31 j)--^ (jj^-jL-uJl 

JJlc- ^jJI ‘LJjj^aaJI <.'*m■! 1 4&^A JjV 4 njj dijjjll (j^j CjV«1xa dil^j IaJjc-j 4 4_iu: (jjjjoic- dil i^Via 

(JjlaA jVjjil ^jj_3o]l Jaj_j^Jl 4(jjj^i \y*3 iJaj)l cjjL^_A l_ia3J1 jLojI ^lijjl Laj 4(J^1jxJI (j_A 

4 J_»a (^3 (j-A (j-jJ (jJj 4 '* 1 'ilj 4jaj-a bjj L^I 4_jj\j SjLUil diV^lxA dLXA.^)J 4^-^jLuji SJlc. -Ixjj .(j^-Jl 

Cj-jJaiiJlj (JLaxII ^Ukjj_uli jjx> IBM 4^1 'iloij ,4_clijjl 4 _ja 3J1 (J_i-^|jj 4_la^jA (J_i-^|j j>3LIj 

jV ?13lAi . ^ g -t. u V 1 dljl_^Jl 63 a 4- Ihnhn 41 j31c- (Jl-aJl ^gA LaS (j^Jj »^-*-fia|j ^^!Uia11 (^jjLmjVIj 41 ^ - A ^-L. n l 

Sjl^i A^jjjoII jjV (jjj aJl! .»; a! 1 k'inj 4 \) mil jlj^Vl "4_iA^i (j-c dills" Cjjl£ 4 !^ (Jj2 La£ 4(j}jjaJl 

4_j| ^gJJ 4 jl_£sVl 4^j hTi 1*^- (_^1 4 4_j^Lt koj;iiS daljjijA 4illlA >4 j]£31 (jJaiii Lj^ 1 ^ 

. 4 " i.Wj p^jSi (_^V 13j 2J l^iuiSj 4 ^a11 .Wj (jl 4 Jj^_..,-j j^s aj 
jj kill 4_j^Iaj (jl (_^1 4 4_CjjiA dll31 a ^g_3 (^juLLlilj j_^j3_A Ljajl (jjjjjjjljJl (jt_j (j-c cilLiA LajIj (jl-^ 

4_j| aIjs*. .SLiaJl JaS ^gJc. (j_j3jj (jj3Jl iillljl ^Ix-aVl j*-a 4^lL^ 1 V 1 *LL l 11 (^g-Ic* Iajju 

(j\ (L g_k- (jjjj (j_c- Ij ja ijj lj-aajjj (jl 4 j 4 _jLa 4 4_ujjjb 4 ^jLjI£^. jj_aiL ^LaIxJI IaJ^& 

(jl Ul& (j^AJj ,4li£lA ,^1]! lilij (j-A ^li-aVl bLx3 ^^g-A 4&LiaJl uj3 (^3c- A-dlj ,^1]! (_^kV 1 (J\£-*iV 1 
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£_a \ ^ \a | ajDIc- sUaJi ±& Cuaj ^1 CjISjK aIIj Ci£Ia JjISjK aN jt IjiiiiSj 

. Cjj-al] ( ^j!jjojC. 

^A j-a 1.1 a. ^j'i^ n Ajjjj.ill AstAilaJl jL jj's'W a 4 j-a -laul Ja. ^Jj ^-iJa-aJ 

4_j 3 J_*d ■^abjJjaall ^1 h'lli ^j_ujj jij taflu3 \jjJa ^illjA jl j jV^iimA .AjjJajll AjjJxmSu]! <—Q» » si\ ^uajC 

^La Jj-iaJI A_£jiil! CjI£.j-aa_a 3! .^ka (J^. li_A jjiLj jl jl ^aliJi ^jJajolLj ^ *j±la]l c-lila >«->V 1 

tCjL&lfliLrfl ^ UUE ^hn j! j£-aj L °J^ 4*jl£;iJj 4j-<jlaj 4 jLa3j£ j-a <J£ IgJwijjJj 

^_iaj (j-^aj (■ Q j*s LjUjjflj (_w_j .1 >r- c-la-aj^Ji t-jjLaj (jJajauj . jjjjLp.'iir- j_fij j_A &JC-L -mia jjJ 

4 jjalL^J) lal£ ^Sj aJjjjj^al) JjHI jjJ (jj^i j^-a 4CliLi-ajA l^aflj ^hn jt \$ uiSji A la aII CjUj^JI 

^_jj| <ij]La3l ^jLajJI (jjn »J jl L-ajj ♦SJ^xaI! A a}ViV| A irnh ^ n k»i j_A \ Jaii hill j! jJljj 

-AjL^Sal! sjg_j Louj Ljajl C-fivlill 

A-a-a-usaA Lgjj .Ajj_ju]| jjjtj! ^^-A ^j! jJI SVi'tll Sb-L jt j^ljLaj jjiJI tillaJjV (J-iJafl-al! (JUiaI! j] 

AjT U j_-a (J jJafll jj >^11 J_aj ^g-lc. jjLall h »i 4 (Jj.i juU A_Ll£Jl 1 I^jLuJju 4 1.1^ t^b 

(^.1 ijVuI (j ;*\.1 jl . jj ^" 11 1 CjI_2ljjl 1]| ^j_-a Cjjj_laj (jl (j £^ V ^jj-xll~ jJj 

^jlA^i£ A_aJii S^jXaJI ^j^)l\ »l > >»r~Vlj (jjjJl j nar j 4^^!^ ^aalj 4 (j-a\!ill (j^II ^ 

J A-J jt i^aj (jiaJlj (jaljlali (j-a t 'j » £j J ^ ‘(JJj-^ ^a 4{j^J c3^^- 

^_S ^aJj_a ^_S U^Ih La£ 4 ^j_JjjlJ ^ "l-fc . ^JjjjIj-ujC. ^)_i*J -j_A *—(J£_ujj djt—uuj 

^JJ CjjI J* AjJU]l (jjiJL^La JaLala ,A»aJ Jjjj U^" J-lai La 1£ Ajj JLa 4^^^ 

4 ”jflAjt C5^' (jb^ Aj j_J ^jJa.»->**! 

^ jaj A^iliiA aJj LmU J 1 m aS\ (jlj lJi^LaJ! ^)SjLaJlj (jjjjjjjijJI S- 3 ^-^ 

JjlLa La^jjaj (_>^aj jl£3\j 4 cHjI^ aI Jj^-a LaA 4<sluJ^]| ^IsJl jja^l ^J-a31j 4A_i - alaJl lajljj^. ^jL (JjVi^ 

A jlkJl diLajK -a fjA\ ^Utll ^^3 ,Vj)^y-A jjjUj-w 4_i^p (jt jjJaluiJ '1 \'\c- 4 jjAJ_1] A 

(jt Ik a' ll TT-A-i.pj 4^^aSl ^ j A_^. A-jj^-fc aII Ajti^JI siAj .Aajljj (jJJtS (J-axj AjojUa^. Ajt3j djli 

4_i£jjoj l~ ^ i s ^lA ^ ^ p.^ ^^ ^ ^jl j j 

4 J£U 4A n n^j >a jjJajll (jU 4 ^ r\ x^Il ,jl£-a]l ^ <_fl\ jjj£a] 1 Jiic 

(j! ^g_3j ^j_jJaI] A_ul kn^Ij LpLaJI o-l^J ^jt UjIj-ujC- b_iij (jl j .A_aU Sjj x^aJ L^J&ilaj ^jJX. ^JJ 

,A_iAUaVI kH-^^i ^_A_uijj xI3 A_jlcaJl (j—a bj.^ ^ lj*^ ^3-} J C) ^^-A ibb \a A j-sua ^ j xr~i“) 

J ^ j Jail k «i (_]j 4 1^-aLcI La (jLSa ^_a ^j_jJ ail ^jL£ bj La <—fljju baa ^jxjj ^ \ jau x >n L *j ab'il sJ^j 4 Cjlaj)l~*k aIIj 

iSj^ CiLajIa. a (j-a ( *- l -uj^ (jUaj ^Ic- L^-utflj jjojj L-Ajj-jj 4^-liai] A qj^bll SJy-a]! siA 4-UxaJj jjl L_fljsu 

(J_xa_j jl 4CjlijLk aII sJ_A jj_a 4 ^j1j-ujC. j ^aj 4 jVb *bLiia A j*s n a 1 jj&1 ^ b» a til 1 *>aj 

b^£^j A_£jj]| j-A Ajj k rni sJ^. jj&Sn A_jfjii! a]\ si_A 1 ■ iA kni jl j-^AJ Ij-^Aj 4^Liia (J-aC- 1 ^ ^ ‘nil 

4tiUb^ 4c.LiJaC.Vl c-V^A jAJ ( 3 AC -1 U=k n t. ^u>ij j! LjaJ j^AJ 4 j^.1 c^AJ , jjl£jj 
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A! lUiLm jl 4 j; jt 1 jl (J jA 1 \\ 4 jVlj . j^r. p-1_3 ^_3 pj 4 —uj! >ua LjV_a, dill cdilUjlA a Iddl ^ i ><-nj 

JSl lj,W jbjJ jjjj In .fa Lud jxdad Jill 4_Ajall Jjlxu Udc. 4 JxVl j-c (jjfcll Jidd UJiui 4d)lju 

Jji <—SI Lid pUaC. (JjSlTm ^Jj (_£jl (_£.1I1 JjJuxJl jdull JuUxu 4A1 aj-cJ1 oLa 4jjx«aJ jl 4 JSli 

J > >ir- jl^A. (J£.k.d JJ Idajl jjA.1 dl^jjju jjJuij . Axh JX jAd jja Jx ^*-dj JJ jjt k^-nll C-lAaJl 

jj ud ^JJ jjd.1 diljasu jJjdjaj ioXa ill cdliLudl JaI j_A 4_k.nJ.Tjl Bjj-i j-iauj ^ Yn jl_j (jgjJd-ol] tt.^uu 

. pjdajl ja 4 tJ'iA djL jl^, ( J JpU jl dlLjlAaJj 7 UmJ Li-a 4 AjaJI 
oIa A t y<u ^A jda J JJ Lai ,4j;Jajll CtuA A ■ «a9 JJ • jj> I.J Ln■ ai (Jdj Lula dlllA 

J£V1 Adjjjldl ^^ajLL j-a JlaIj JdajX Lo£j * jjJ Aac-^hll 4dil;Ja]lj £_duiLSl (jjjl Jx doduS 4 4 n-nqll 
jjdlli .Laid A t lLa jjjdl A x*a3 jdd 4^_>4xVl dilc-LuJl jL-a^ 4 _jL£ 4 j_l£jlj JjLuL; jA 4 4 a.1 >si°i 

. 4qjqL> 4_ildasi Jw <j£ ^j£l Jill Aadljl (JaJcJI jJLa jjax j-d-a jaj 4 . rVr>j 

du,.,;! Jjj£l 4 jjjJjA jjJ 4 jaiAjJjJl (j>> t j L_a3jj_ujj 4UbjLjdV 4 L >uj jjj 4 4diL_daJl adA j£lj 
jl 4jj£- JJ j.J J^ 4 j lJV^xjI di^iUl jU 4^1 ^aLjJjJ^Jl <>j-<Jl Jdkjl ji 4 j^lr, 

±J ^J1 4_j£j£_joJ1 J U^) 4JI^ >4 (jj-^- 1 4_iJLi-a j-ld ^LaJ jl 4 4_il£ 

(Jdj . jjjJajJl •) a ^3 SXj^C. dll^-c (Jj 4a.lA.lj S^-c dijjlaj (jjJJtll (jl fj-^l ^It_j Lade. <-(jLojVl 

gj_ill ^jX- Jj3j A ‘l.ft ijljii Ij k.ijl IjaSH ml ^jjJAjJj;!^! (jl J_A ^Jj 4 L_l_l£jj]l <■"', Syx lj_A 4 ql"lA A 4 A id 

(j-a J^i ^-9 4 VqS kki a Sjj k r-ni (jJ-*Jl dijjJaj 1 ' ,4_i3^lc- V 4_jjjJaj 4 _jjIaj cJ-^ SJjda 4j41 ■ >1 (jJJU (_^j1jJaJ1 

4 jI-^tII a La JIja dA. dui ^J1 Lj 3 La llid ^illiA (jL III 4 ^jj31j M .^jjjJjA (Jli "4 jjlajll pLijl 4jvLw 

">4^tjiL> SjjjA-AJ |j|l^j ( 3 d (jjjaaJl dllj (jl jdyj »SJa1j S^a V La l^J_l ,<jjjJiJl jjjj ^^1 

IdA 4_jj3 AjI k^l TLdaj pj k>ill cdl 'LJafdallj didA La dill 4Lula" 4 Jjij (j! LajL-a 1 j4j^S (jj 

Atja^a jj-c JlaIj jA ^jjjJjA, ,\^_xuddajj dj 4 \y\ aLAjVl dill ^-3 dlljLla 4_jt (j! Ja. Jj 

^Jall ^uaju (jl LijJj (jo_daj LiajIjJI ^^-9 laju [^jLxa dlLiA j! jjdLLu jjjJl jaiAjJjjl j-^ ‘jjT . 


"4 jAall J jjJj^AJlj ^IjaVl i-Ld LaS" Laid ^ILu Jj 4 4ajlla dijljAJ Ljljd& LdJ du. .nl jac-VL . (JdJdLuj 
.^JxaldJ ^Uaj J 4_j11ja ^^A plda&Vl j^ lAjaXj joe-VI 4jjSt jjajuj 4 jl . jjjJjA J-U*J 

^_a jjJLadl 4 j. 1 >1 dll^LLJ (J-ujjJ dll;Ida JVdll 4_i3 ^ idu jdll Jj^aVl ^-udll Ldiau IdAj 

jjAjdLojl j-a V*dj .LdaljAl (JVdll ^dl J^-tLoll Idls 111 Ldaj^oX Jit jlsduVl J*^d .4 ijt a CjIaIajI 

Jlaj Jill AjLII jl JlLj . jJAda 4_jt Jc. V;J ^jaJjII S)a\a. l^IjaII Jc. jjljdi JL JjAVil 4 ^j-cl Jsl Jc. 
4^lill ^J1 IJajaJJ Sjdj Jji ^ 11 44 _jJ.aH (jJajA (JdL jj-^J (jialdda ^Jj jJjja jJAda ^Jc. i^ mg') 

(jjA.1 (jJaljA.1 (Jdl jl jd<ajj .La 4_nj jl LliC-l jj^ J^^ dll';■) 11 j-a Adlja 4 xj-ca_aj ALaljdall 4Laflali (^Aj 
pj-dall jjjaLoA jjj-JaX £-4 dlLjJ-*-a*ll dLLu.^a .1 Jj 1 Jj-aX j \ 4—uIaJI jLa Jujld£ 4dlLajda 

dl^AJj j! 4ja.d 4j (Jc- SjVi k >i a (Jd jl 4dld j-^-*J V 4 IIA jLjJjllj jVdll -i-.'l'.A (Jc- .^jLaJI ( J1 jLdj 


aAoI^j j* (J"lilt ^ac/ (j-9 Oij-* J?- OO* ;"a]S1ulo dijjLd jjxli'L 
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lijj jaj 4. t \Ay \ c_fljxu l^jji 4<-jjldl (jiiajA. (Jdb (jj^J La-datS .aJj^a-a ^ Luljjjjc 

^g^ 4ju l A LgjJ ,^j£jd1 fgJjj UJr£~ 1)1)^ J) 4 ^ 1 J djid “*U -0 A_jl£ 4*l_ud Lo ^jdL A jl^r. Ijj^£ 

. ^^g-dajdcul Cj\_LaljjJ 

£jj (Jdj . I^jjIjjj qC- 4“ t d (_£jdl djlSjlA a (JjS ^j-d jl^Ia-jJala ajdim slljtj Ld 4J^3 -a £-jj ^jjIa (jl ilxjJa 
bl-uaj-c 4Aakjjdl A j'n-y a]\ A_ua]^l1 .1^.1 . jI^aLujIj o^-jslLc d]Luj-a ^g_Ic. A_jjljjt2l A_I^j ^g_3 <jjdj 

J£ (jl jJjjj * jI^aLuAj .1$ ddl SjjatA 4jjd (_£jdl Ic-tjjl (jS!j (j^Llid! <—al mu£>mV diluA^ 

ojj^aj U-ajl IjA ^jd (j^AJ LftJjj AjLjiaj £dj LftUaj <jl ^-4 4^gdaj2 gjj^j■ >1 e^gd 

(j! ;j£.<cu , AjakjJjJiJI £-IjjVI {JS ilu ^g_A lAjJ-uiflJ ^g-3 Ajj*_*-ca A_jjjjjI*}JI dj-la^j ^gdll ^AljJal! jj-c aJ^lj <jj 
t. Bj*s <ji2j 4 A£_jLujj La L^^]j2jja j jjaM ^gJc- UaJjd a^ld-d! Cj^iia]! (j_<c Alxalui (Jaxjjoj 4 Bj^ jj > Ah 
4_a.jj 4_jj|j_a. <_£jd.VI eLdacVlj j)J-*JI ddl£ )jJ ?jjLIa ^g-IJ a^liac- <j_A (J-aij~a;-dJl dil)_aa]l ^ til j-A ^j_aj 
A_j>»^J! uZj\ i. 11 a 4^ad . JaI£ ^^Iij fLSaj djlxaLuJ ^ o-dlja, (jj^J Lu; liId.A lc-jj <jl£ tCjl n>iTn,ft]l diL-aliO 
{jjftj t h l^da j£j .(jLudyij 4^ja_i LsliSj t Ualaij 4Ludj 4 AajJ dil lAA \a\\ A.A JElaj j.lg uia ^^ic.1 JJ 

. !^jjj lA j-v \ l*Ti ^ Ijjl ^1 ^ ill IjA Lidida 

4_l]La_jai]l ^ J 1 /IU 11 <_ 5 "^ Ajj tu^ll ^IjJVl (_$jl^l <■ fl ~^jJl 1 ■^.‘1 j& 4 A ’l jjj (jjl 1 »nj (j^d 

UAlA^j C 1^1 k^la 4 (JSL ua IdjjJaj 4 ^jd C-j A^k a Sj'ua. 4 p|j&1Lj Sj-uiS^a d-iL3j)lA a d’ll 4 LJ|jj_uj|j 

djl_ul^aJl L>^J 4 \) .f 1 ^ ^g-^-|j-j (j-A (jl ailjd a ^jld-ftljj . Aj^ctjdd diLudj j_£^dV 1 d i~s 1 x^ajj 4 _ij|^ d-ilil^ia. 
(j! idlajlj ^Sxuj . 4(J^d]l dj^l^Ij 4(j-ajVl 4 4- 4 4Ujljj]l 1A l ni ^j^kJajj 

. Ajj'ldd djlijU «c> ^djj A^Ld-4 djldij ^ Ajj'ldd djl ^v~Ijdu 1 jjJaall A2j_^a Adjjjlj djl^jxdj 
4 ■ jjj ~>"i 1^ xujj 4 _ijlj_aJl (j^J IjJ J dafll J-^-j 1c- _>A \ 3 _lasJl 4 (j^Jj -mli 4 ,a k.) iUj 4 (j_£Jj 

jl^fllxul diVl-^ A AuJa ajj >«-ni djU^-j^ a]1 1-ajjj Jh^l >jdg.j Ay a\ 1 

.*>>> jjjj 4-Lajjjjojl Jjd5 ^ JUflall plaJaAmi A_a^lc- ^_1 c 4_jL_ujV A m ^ 

>^gjdu 1 ^ xitij A_^lxll Jl£duVl 4 A illd a (jj^j (jl (j^-4J (jiaJ Ia^j bljld ^3Ui 

.p^gd 1 _JSJ ( ^gjjLA ,W ij ^gdJ Ua JjC ‘ 11 4.Ia'lAjV 1 j;Q -a 4 (ja-jj 


4^a.jJjJJ ^Uaj pj-dj ^C-dJ ^jJl Jaall (_£j y a A_a.jj 4_jjjj 11 ^j>S.xu 4—id jjLaSjS ^^ k) | ^g£J 

4 t nj >.;'iji ^jLuj ^g_S & Ldj^iiJd Ajt-cla. ^g_S LdUa Ad-a^jj . djl£j-dJl djLuAjjJ Aj-uIj^J 4_jj_ujl_a. jl_d djjlj n > a 
4aJ1-k a Jajj-d (JJa ^2 A_jl L_flda£l 4(JjjJa di2_^j ^gitlluj ^gJl ^jLj (j! (Jj 2 4^g_daL<ijl ^j y^l\ djlj'm>>i ^JJa-a 
j Six j (jl . Adlj-uiT. ajj k^nj \juci L^Jajd. djjJa Ijj 4(jjlAJ-a Ja. A AiJ^Iaj djldidll dlldlui 

jl Add. (JdJj ^Jx-lijj djl ij) djl£j_d jl l >il (J£_dj ^gdi (Jx-liuj ^gdl cdildJjaJl ^j_A djl£j_id ^cJLdl a j_A 


156 4_>l^ ^_i cjdij^ J-^- The Origin of Order c^j ‘Artificial Life A Levy ^-0 ‘Complexity A Waldrop ‘ 
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iA m a ^ua j\ > diKi dl ajjb di-aU L» Aj 1 jLiajS l_Luu£Ij . Ida*!* j£dj ^>1 jc.\ijj L£La. dilSauj 

, 1 m1‘q 1**> 1 ^ L nfl\ ^ U V\ L M 1 /) V l ft 

Unad US £ ^ \^"\W JjjJ ^ ^ UjU_a ^yA Uja* aj JJC-Ij A Uj l lm ^jUij ^ j a x^aJJ Ijjj 

4_uiij Jjoluuilik. SjIc. U» Jjj U^ld jl djju la ;Aj44 CjUjI^I jl 4dij JuaJl jt tdjUUljl jx. 

(Jj-ajj 4(jo^ ^ * ♦ * * * (j-a ^>UUi J_ic. jgojjJl Ijjfc L_a]ljjj .4_.„jj ^ inII jj-ojjJI 4dj|JjjjjISj]! 

(j£>u jlS 4 g iSs iUUlo dll ij-> a lilHU dljlS y (jSij ’ j\ UIaa ^ 'ujjji Ijlli ^Jai (j a A ,aJaS j£ 

(_l£ lj£fcj iAjC-ldt l^US Ig^Jauj 4 A.JC-LdJ UvlSS l^da^Jj i AjjjS UvlSS (j-vu ji IjjAdJl > jJa*ui 

<, ^ 1 *iQ a ^ * * * * * A '3 1 i*i ^ ^jUj (J_taS 3 gjl 1 \s, i j][ - A U ^ l*mi A \ a ; ** <1 \ i-v WaA i A ■il-v Uai 


Lo_ic.j , diUj i > ^ir- ^g-lc- (jJjU.1 djjuj A jlA jjd djUjjj^jIi J-k-aajj A m a jljjl 

^ 1 1 Uo A U 1 dj() 1 ^ ^ /jl ft t 1 ,4 **> ^ 'Q-V A \ 1 j U ^ a ~ 1 t ' Q ‘l*\ j ~ A ^ qU A ! ^kU A il-\ ^ L nQ M 

. A IQ W Mj jy fr AjjjJ 

Ij-i-ujja tjjUuij^i t ^ ^ ^Ic- ( xilxd ?^jjli-cJl L_ijaj ^^2]! ^-jL-aV^ 

.^>1 diUaa. l-LSjjj Jjuuu CjU_ljj^j tilUA ;C-il n~> 11 J-ojj dilluj^Jl ^ij 4(j! ; Jjjj-a <^1 U.j <-JjSU. 

dll \\ Sjj.usa (jl f jJa-oI! Pi'ill Ijjb jJ_ua-a U» (j^j ^jjLa-a ^_A ^jjLLi]! ^jJaju A 

dlJaa m jjU 4L_±la]l (—UUa 4 ^jLo 3_^S ^pl_ujJj .AjjIjj^SII dl£jl^]l A_jLUj lAlja.) ;JJa*jj (J*_uu 

Uuau \jla IaUSLjjj 4^(_^j_uaJl d* > cJj-^ 3 (j-* pja) dllda. iaua. t^U-a-a A Ijk^ij Aj-a 


(j-® JjX- jt^l'uAj , LLj-mu UUL^al 1 n~> ■<•> ^-LjJ ^rVn m .^j-^.1 diU-au d^£> ^iJaj ji (Jadu (jl Aixuaj J£J 
Uj ?A_ila-S UJaLc V;L^_a. diAa.1 Ujjjj NdtUTG A djUa.1 lJljS Ij] • c aSj_uj i in j 

44 dil ^jj_AJ 4—1 xu^ i4_^llUiUl 4_j^Sa-j 4 4_ji (jt <■ J >j j jdc- t^g laxJl ^_i-a^JI «UlLj £y*5-A UiS 

Ajli »^ f-lala-i-aVl (j-a ^4 ^ Cj ^ clH3^ 1 jlj »Aga^jjiJl ^-9 A^U. Ja^jda^li 

(j£- 4<Luaj <Luaj 4 A_UI£j Iaa UAx x> * (3 ^ ‘ ^ V S4^ (jUdSjS o^jjc-1 U» 3^ (j^ ^ \)1^ <■ J >j 

4(jjfljJaLoIl 4 ^Ua J dlUj ^J] ^ 1 laoj ^jLaSjS (jLS pUIa*-aVl Uaa.j Aj^j jjj-l 3 

3 JLS. (j-6 pIjjoj 42jlaJl (j-6 Jaj^ l\^. IUlAj JUlU.V1 u..*> ^Uaj (jSj ^ Uuj .llaujj Aj-Jajt 

Lad -ji (j4s UiS JajjJalLij .Ja.ljjl (j-6 iLulali ^UaiJi ^jlS Uijjj . jjJall] AUilijVl Ja^idall AlaxuljJ jt 

Lu4 4 ^(jH UJ^ ^ mil A diUj^aJ^ | ^j!j.uiT. ( ^j')U£iuj! ^Uaj 

. AUa. JjjtdaJ Ujjjda S.V^y a A-ia^jOJ 4_i]I ( ^3 l^_u»aj dilliaJl A&j a ^ J-n n 
dlljlwi (_iS ^ Vm 4 " Lia j AjSj_uj jjUkSjS ^Aisi iA jlaJI A-uljj^S]i diljljJI olSUd 4—1 j_j.hU. ^UAI. Uj 

4 UjI j IjJj-a (Jj ^ a (J_i 9 U-aj^jici (j^Sj ^ IjUj ^jl ^Uaj jjl ,^j-ojJaj (jjn^ (_j-a 

jl p 0 dj J <■ J *>J (j-ajjh-a^j 1 Inj>>i 1 Ujjli Alfuaj J£J JJa. Idaj! Ujjjd&j , LjIjjjjC. djU-a^jl ^lua Ajli 

Bj e-ldo A {j^ UijIS !jj" :a 4)^M (jjj-l^Jl jl ^ >11 Axjg jjjl^jJl CdU q)Vn 


157 1 > <^1«- jj 1 c^ cW- cj^ Mj^j ^jj- Eighth Day of Creation -1 Judson. 
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11 . (jjJJJ-Ja-G ^ n> LL£ <jl£, 13] -LU <j] t-^1 jW jl 4 <JIaa31 (Jjaja ls^ ' <tg, cg LalaA 

4 ^jjjC- J-aUI L ‘j }&Il dilj k ^iLjj ^aJLc- 4{J_jJ ^j)J^ ^auIj 4 AajUj^I CaV Ulj 4 AJjauLU 1 ^lc- ^3 6 a3& 

^3JI QaUI ^^aja iAAjUjiJ! CaUILi >.-iaI1 .AaaSjJI LAjaIjUI ^jjJl ^JLkj_ioiJ (^Ul JjJaiJI j£jj! ^331 

A La] <jl£ 13] (jjUl p 0 iJaJjga 4 Or Aa1_^j ^^-Sj *And AaI^jj labile 4 Bj A 4'jaUUl LU (jl£ 13] -Us LikVm 

t(jj_£j jjl 4 J UU A_J ^_3 3,1 ajj LgJj^.3 ^4 j A_L_u«aj (J_£ ^jSlLa 4Ac.\aa A_£j J£ JaCj . Uaj-J&j B j\ 

. 15.-*.a JUaa Cj! 3 ^3bu ^-SaUij Ulc- Agjaa a£UJ1 <J*»0a j\ AUjaA 

.gj n^'l ^>£aj ^Uij (jjj 4ls])^. ^>aAj3 ‘—ijAA *U1 jjaC- 4£1 ■ n a a£jja ^^3 4UIa3^ l.-U! <j1 sjaJI (jJaJ 33 4 Lift 

—A_aH^A aJU ^Ljjj3j ^ J t Li^LaS jj^-i >>i Ajji 4A_iiIai* J An i.^A La] A \\ >^-n <j£ <j^£j <j ^SaI I3\i 

(Jj^j UU J£ <JLL^ djjta l3Ls .a jUIj (jl (j ^aj a 1 j imj 4_1 a ^j_A aUja aSl±m) (j! {j$\— &«L*Jaj ^t3Laj 

(jjjLLj AG-LaII Ci£j jJ ^g-A2k~^JkiA UI f -t A > «-V<<3l CajU! Ja3 IA;LaA ^AJ ,jj l^jli 4 i s ^L y J\ 3jU 4 J A~~)"k 1 

Sjx. <JLLk ^jjjJaJI jjuj .i^ Jjul Uy^A <jU a£j_uJ1 UjLa jjl cJuiuSI ,^jLa3j£ (j^j .4 _u\j31 ^.s dsl^Ali 
\^ j,"1 .4JUJI ojjJj ^a-l.ilj La JaLcul (JmiI'.iJ ^3 ). »i a 4 x uft 1 ^j^jS-IJ A£-jxuJ lljlui L^_ilil 4^ jLaj 

oJjlb ^^J] Laa 4 ^jl^ > «-i1j L5^-J^ ^ t n ij-u A ^ \ jjj ^jLaS^S jjl L. -v aJLl.ua a (jLS Lajj LjV|j 

(jt i—OuuSi jjLa3j£ LA^J ^3l1uJ 4 US 1 A LLnxJJ hTlni 4 A aljA A Ajjji Jaj^AJ LaJJJ .S^flJjaiU! aJUJI 

^La A ^ ^ ' a J^=Lj Li a'i (jU U AjjjA^ -^LajI A»_lu] ^ja duU A^lUt 

Aua UUa CijlS 4djUjaU}Jl ^ Laj£- Jjflj Ia£ 4 jl .A L3a3) JaUuVl o3a JjJaaj Cijl£ 4 AIaja aII CjI^LaaU UjjUI 

» U^...J! /jA Oj^luiA UUui A_XJa« A Si U1 4. 1 

J£ 0 VC\\ ,) a^ i U1 U4U 13] ,UjLU! a_LaU1 a_3l!aa]1 aj^UI lL^ 3 diKi U1 J£ La (j^j 

,^-ilajjj U1 n-ijl lullwjj \ L>ai U^aa 4Acjjaj Ja^jIxh I^jU CXA 1 ^ ^U^aJ ^ja Ja33 LU.J A L>rni 

aL J£ ^aljj 4-i 4iajljjJl jjlc- L1a3 13] J\ .oJla.Ij a3U fjA U3s cUL a 3U *&;jj dulS 

aUIa aJUJ! djLjjjj 4 LajIj jjJjja LaLujI l^il sly ^alU Vi lAa^ a£jU 1 (j\i 4 Cj^LlaU1 ^ja j^c ^ja 

LA^A^ LjLSaVLj cA_? ’U-A^^ ^-a& t — ill n i y LAjU^V ^ )*-Ll.hj ^Aaj yjt A_2 ljJ ^J] 4^J^ 

. ij w *\\ Ljji^i)i 

3aj]ylJl Ai«_iJa A^Ajjj LaAaCj .AjjjJajS 4 ^jaLjaV1 U A LihjaL A aLi’iVI a3A jj] ^jLaS^A lJ_A^ 

Lajj 4 (_A.jJl AJ-uiLa ^^3 jLa -^Jl J^ljll LaLAj 13Ls .UUb ^LUI -^Jl (JjaILa l^j|3 4 4 _j3U. ^3 

^J] L_j3U Ja ^jIujjaJ (3^ 1^ aI^jjaa 4aJ_JAj A Li ijj i a\\ a£jU1 - A l mq‘l 4 -j3aJ 1 ^3 Jaj^uJl ^J] Jjju 

IaLU ^ja (Jj^IJaL (jJax j ^ViTi ^a31 CaUaUI UL Jai3 dul£j . LaLaj c aJj^ a oUaI ^ t—1* >Jl uj 4 _^1 
JIUaVI ^13 Laj .AajUI CaLjjJJI ^ja cJaIs JJX- ^^3 Cjj‘q*i ja! ^jjULLc ^jUj^Aja jj"^ y j3jj — (£j^ 

dJ^Ij Ajt3J ^ Q ~' . I«i£a LaIaj L*a 1 ..) ) 4 A3Jj Ljjja a£_lLJ1 ^j'i ^1 ^Lj^a V Lljli 4 'lajIs jIaxaII Ij^J 

. y^JA UjLa Lij3 4 Aaj1j^£- DJJ I ^11 
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jj_& liia ^n~1 /jj •> a ]\ ^ iA-jiA cJlII a_1a11 CjIj a qj* >>>11 a£.iL13 4 i. mlL 

. a t4_iJaljpa\ Al 1.1 ^Laj OljjjJ ^^IflJl JJjtll ^yA A_jl ^jLa3^£ 4_Luoa.j .AJajLII djIjijjJI ^j-a (J.il >mi 

Lj _i tuBJI CjV 1^-31 J-lC {jj£j <jl Aijj-a (jjjJ A_jL jlijC-Vl (jLijS] jla_j •L-rw 4_3t_lila Sjj tmii 

4<j£j_u!qI1 ^-uoaJl ^_3 Ci iiml ^a31 LLLaJI A alia a 11 JaLuVl -J-»L ^ 11 A_uij y\ In ill fjyA .jj-n, a\\ A In a'\ 

£cj_jj ^i^l 4A_JaJ 1 'lln a lc._^j (Jjaj 44_jj1_a, (J£ 4AijL31 cJjljjjJI <j-a SJaJj (J£ <j1 Iajj . X 0 * IaJJCj 

(jjjli 4(j_jjLL Lju A_j1 jjj&l 4^-ijjVl (j-a JJt CjLJa*^ JaJ 4^1j]1 (j-a 1 flLa A 

,di1 n-> 11 JJ*J jJaul Lj^j jA LLLaJl JaLul JJc. : A jn-n -all A ‘Lniil CjLwIjjJ <j-a txajj ^*A±la 

L_ij_*j" 4 jj£ j_A La.jljjJI ^ l£1_jj] jUtWl (j-* .L^Jj ^jijj 4.1 jjaj l_!j£L^. CjIjI u-nilnil Jju 
kAn Ij^jj 4bLiA 4 <jJu£ 31 LLLiJI £Ai*-^j (^>c. c-iSjjj (jl 4 j->j ^^La 4aLLL^J A_a&LuuV1 {-IsLaJiAllj 4^b 
4_i3jjj (Jy xuj Lgjl -.” n-> ^jij ^^ill a_LLaj£ 11 Cj^LiVl (jl j-a LLLI »<jji£31 LLliJI 

A-da. jjj£j_uj 4(jl_A3j£ ^Jj-aj ?^2alA jLuajl J] 11a jjpjy *■ q J^ (J^J -A^uiLa!! CjUaa-131 ^ 4 n* a 
jjJj cJ^l '1» > cJj-^J (j- 4 ^^3 l^ikj . (jJaja. ^li ^ lLu^ 4 l^i. \Hj1j ^Lic. AjJiLi 

4 ( ^ 5 _s£j Iaj Ulilal jjj . U-j\ m t »V Ij a.It^Vi U, ^)A^a. jA 1 JlAj ,^- iijl ^2 j^inni Jjjlj jjjjtjj taj AiLua-a 

(j-d 5.1 j.1r> .An lA_jLi ^ j l^ aj 4 jjLi-4 ^^-3j ^j-^. (Jlji 4. vl ^Ti J A_jli 

V (j! (j a a.lagui ASa >»11 OLi^lliJ »A^lla. a 4_j.1-^ i (jJaljA.1 ^Jj U31-aJl ^i'AJ A_ajLuu£J| OjjLujVl ^jVl ■ a 4 j-<ull 

A jIa g \ l ^jJ Ajji tS^a ^ Luaj La jjij LjJj-sa^ (jlj .La»j l (j > >ia 1 ^ o^alj^-Vl cS (jj^ 

-o Vo ^ (*^lj AlunqM Ajj^oll UiLaJlj <LjLjjl ^nrlli ,4jj^aJ 

V L^_j] . (jj ^ a\\ A_j^ljjJ 4^-iljll 4jjj^j c fl f\ Jjj^ ^jjnaLjJjAill (jjj 4i31jjyi ^^-L-13 jjLa3j£ (J-aC. 

AjL <. i i si i jj La »l^j-j L jj Ua^J l ^-ua SJ (Jj ‘ALL1 Jajix^a LLs 4o^LiL4 ajj^-aj 4^u£au 

tiilj (3^” 4 slVfcj Ai£Jj 4 4.;jjxjjlaJl ^ a\aji J A_i>alljJ jj£V!j 4(jAiaaVl ajLlLuVIj • 

A1 mini (j-<a L_fl3lJj ^jJl (jL<aj ti-nill ^Lxll ^J] UjL^a^ill j m.li^ a y\ laojlj l^jllaj ^^ill ulilj-s x>jo31 

(jj£i (j-1 Aa] lj^ (J L-fcj LjJuc- .(jjaSxll jl i jL ^Jj (j-a l^-l>a 1^a.1j 4. ilVilj 4 4Jlu (jjjL qa Lj^j 

J J-Laj *1 LlII ^j\_a 4 4.jj_ujl_a. 0lL*-a31 J-ac. ^Lji lj_A 4** 11 •*> IjIj . {jyzj x^aj ^-ILsua 4(jVl Jju 4iilLaA 

Al tnl ljj JLu A qj-niAll (j_A A_Laj (J-^J '?>^! LiLaflj a-Lia.j ajjj l.j mA ^a^j jj^j n-n~>11 ^LLx-Aa .^JaaLj 

A jLaaJl A_aa 31 ^ L- ^uaj i <-n')11 ^cJLa_A ^V> . J-XJ jLa ^j-a _j 11 4 —AjLjj 1.1 ^Aj 44" i \ \ 1 a L^Jjia A ^Li-s a 

^cJL*-a CA^ Ajji 4 4jlLi]l ^i£j Lo LLa Ijlj .^-lill ( ^ 5 J1 ]aik A A lxai >a 

40.1^* >11 AiLui^ll ^3 AjsLjal a3lA U^^iJ A_i»J jl 4^j\ . „^ (Jj, 1 •) 1 ^caL^j ^J1 ^uaj t^iill 

LS Ljl . A qjLij AJ V (JJ)j1a11 4^jLc.j^-^, a j^yA AJa.li Li_uj1j 1 ^ n ) Saa j 

4_jl&> Jj (3)JJ^1 j (j-A A_ilal_uC.1 AluluaJ Ltjjj . 1.1 2g-uiA ( ^_Ic. — ^ aL^j ji~ ^uaj l mi~i ^JLai-A ^Jj_Lu 
jj-a A*xaljji <j^l£V1 <jj Laj 4^j£Jj . La ja Ljiai ja L£ Ij] La Aij^^al jLiiL La3 4 4jLJ 1 j^t iLl^Lc- Laajj 

ji (jl (j^AJ lk _ ? i31 La\ \ kki^lll j^J-A A_3 j^A 4. ]* k^lll (j_A Ajli 4A_lAaAV1 A_AjJC. J A_JJjl£ (jjSj_uJ iJjL| 41^11 
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.A _A s. <ajl <.-j ^311 (JjdaVl aldYl djl^Lujj jl 4A_jijIl AjUaia]! a3& (jijS . CiaSI^ 

J^-mmc -^Jc. ^gAj 4 A k i ^nj jl Aj j) l-tj La£ 4 . LaLaj <—k 1’W ^ (_>La. j_-a jLo3j£ Jjc- ^ n-s ^11 i_jj_ujlaJl jl 

^J1 J-Ll.TlJ ,^g]l dLoLLLl 1 X '<~IT ) 1 ^ » r~lT ) jljAJ j£Lujj ,^3]! A T 1 (jj3]l dj!3 4L-3Y1 (Jl-AJ Ifl lui ^jj£l 

4 A_uiA tllijaiJj 4 A_J^3 4_£j_uj ^ ^ ‘^ l \ ^_] 1 1 ^ ol l h**i q 

jl (J <<n«\j V 4(^aj nVill A_aJlx*c ^xaLjj (j> i^P- ,^2c. 4^ .al! ^xaL^Jl j] . jjJaji! ^Ac. <^pLi A£±jjT~ Cj^aial] 
4Of A_j1jjj And A_al_jJ (Jl\n nil jl JaLjj Yula e^giils . U-SjaSI J-La (> ^J] (j-ajiJlj -LLL a^_&]a] t-.ual...j 

j-JC- 4dj|^i]a3i a,l^J WjSda (jI^J j-Lajj , (JLmjI YuJa jl ( ^Jc-l ,^31 YuJa A qjVi.<31 ( ^_3 .*1 Jjic-j 

,L_a^JI jd piaij \fi\jA 4yjjj3a3Jt krt^jl 

4A_iIaLQC.i 4 Agjl^uac> ^lijl jj£j L>^ <A3j>ia]l aJl£J ^->^11 Lg^i 13] 

^£3 ^^£1! iLulda JJJ j3jj ^j£gml . Jl£joiVl A_9^3 Lx» V 4A_u_jjlkjl ^3Lu31 3aJj_uj (Jaj Ajj .Agjljj a^Ua AjI ^1 
^ aljj ^ i^ij (jl ,*jL j. k ,n V >A ij» a A_ujjli (jjjJaj 3a3a (jpj_i]l CjljjjjSjV 1 ^J-SJ 13 La] (jJbjju 

^j_a£ tilliA 4 i^U 3 jj-A V^J i ^g_)L_3_i V (J >«-i ia u^lL_iA »^j? 3jj (jj^j^j-^Jl (jj^ c k > «-n i ^ 

ai qn l »1 (^3J1 (jjjjJlj . jj > aII CjLuiljjJ A_^.jj c_j3!j_^. ^ ^ l h*i ^j31 a£] 1 a3jfc tlul£ .A i i^q m 

. dilj jJaat£^3l£ SJ^xa JLo^l ^k^l A_j 13 LiS'lS (JJJJ-I ^ 3U^m f . ^N\ jl j_& A x^akjj a3_& j^a jLcaj£ 

4^1 JaJfl . 1 ^l^J j_^i f. 1Q. -iV i ^g£J A_i-a3aJI A jl-s 1^31 l^j-oJajl lftjxa<a jjjj A^cJajl ^Jc- Ja3a (_Ja*j jl j£<uj 

jj^fc a!1 ^ ]\\W jkjjj . _jjJaj31 jC- ^^■^- c ’ fi 3j^ ^1331 laJoll SjJJ ^JJ _j V>^j (^311 4(^ajj-dk31 ^lJIt.a£ 

r UU. aV l AJaJaJ aUwU 

j mt j] .alua-1] AjlxaJl Aj1^j] 1 ^a ljj^Lj-a jl£ ^Uail! jl C' inj jl jLaSj£ 4a^£a]l a3 a atmJ j 

^>£.1 l)^> j£^ua ♦Cjliia. j-4 V^j a£ uall ^ ^jjU-g>Jl CjSLu^j 

(_^Jju jl 4-iAJ 4Jajl^3]l A >>ill J>kaJl A_jj13J1 Cj\£amJI j] ,A_lilaj AjL A_^.ljj] (jjAJ (^331 _^kV]J 4 a3t_.. o AjL 

^^-3 a^_u£ Sjju a3jfcj — l^^j^lj . 1 g in j_^ g-UI^ t^iVl jllAjxuj 4A h»^ c1jIjjj£j jl j£gjj .l_ii£.b LaUaj 

L^cUaj l.~l n mj ,Jaj]^3ll A qjy ^ CjI n> a djl3 Lj^-£ j'l n-nl 3aH31j t^iVl n~A 

— Cjb_jJa*jg ^^^Jt-niall t^iVl ^a> i 413^£J1 j_A A ij» a 3x32 Cia*Jl j)_^)Ia j£j .(j-aLxJl ^IxljJl 

A_ii£jjl jj_j J^-?31 ’bb- 4 pLja&Vlj pj-^j jAiJaj c_j3Ijx. 1,$ a£aj 13vl-£ jj-p Cj\£jxu 

^Uaj]l A_j] 4(_gjXk.nA (J£ U^J f.l qU. >^VU ,^ja.V 1 (3i)k]l (^3] (jl-a3j£ ^jhnllj 

.Ia^j ^^1]! ^3Uu]l jc. 4 JjVl a_xj^]U 4 A-jjj.,-,^il diKuVil ^1^1 

(JrJ-ka.xc ^Jj (j-^jVl -4 ill ^3 ^jLlcq£] 1 ^cjj-cll (Jj-aj 4pdll ajjIn> J liA ^ ’> 4 lj£Aj 

aij-all dul£ 4dl3jjaJl Jaldl JJc. ^lj^ (j A A&jjou Jj]jjj ( jj]l Ajgl£Il d^lc.lij]l jg JJc. j-a 

^1C- dJak l nj A Lk31 Jajlj^jll d!3 u'l^l oT) t .iV 1 CjXoxjj . Ljjlajj d!3U aJjx^JI u'l^l On t kiV 1 dLija .aLixJlj 

^Ij 3]1 ^J1 jxjj c kkau dlgull jokjj dx pL3al] ( ^i£j Laj ‘UjL^ j£j , (jj^Iail Agjlx 

l,g^»3J3 ,1 Ja A_mjI.ua djl£a Ija a^u£]l JajljjJl d!3 CjLl^ ju>nV 1 Lai .(_pab3jVl j-a dkj ^£J A_1 jIa dljikj 
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c!d\a_ujI Jajl^aJI a kix l >>11 djl£jjaJ! |j£]j . lg_i& ^In^ll ^ LdJ .Ajjdaja dLy ^ ^sajjall Jj s)£j 

4 O jQ-x, ^ i " jjj j, aa > Q^i L H 1 'i l >-s. l 4SjjLbI A j \A^ 1 a l laSdi 1 b r. I jj[j t ~~ > 0 ^1 ^ ^ i "k*>1^A . Ajj\dl dll JuJ^Jdl l ^J| 

<j£j 4Lg_>jjj^t. ij$\ 4AaIdbJ! l^jbaldJ L_i±jjaJj .‘d-aldll \ fllirh 4 d*J -la. ^JJ 4(j£J j tdljjiaJ ijSAj .^jJaLdcJLi 
Sjj > «ni dLuU j^dll ^-dJI (jj-Jj . \ ^ n 1 (j-A frlflla unVl jladl ^dll ^ a In "i VI aj_A ,SJ,1 n a VK uil ,1 ajj 

dj-ala 4 ^Jl jaa b-lic-j . bVdll 4dbj£a~4dl nnllj AjjjjI! (_)dbaaVJj AjJu&V I dljl£ 4 A -tft-ijJa 

^all bildJI JaLdV A_a,j] <babu 4 UlbU Ini iTi ^_b jV' J-a*j S^iud 4 j t nj^a. ^ InVn Aalda. 

. (_pajVI dlijU ^ Jj IfrwiflJ duJaj 

^ g 3 1 (j! ^ jln*i >,11 4 AdijAj^ dil^Laij AJajuiljJ A_lajija bVd lAJlic- 4 A £ 1 ^1 (jaa jdJ £“ji£ bdadd bjc-l bj 

J\ jboc-1 j *bj . ^ k»nll SJdaaa ^jla\ x^aj jJjj jdljJ lilldA (jj_£j (j *bj A_^ ^ dxJ bbJ 

.(^gjijJaillt JaJI J 4 -jj i_^k£~ dil \\ mil dbiiia 4 diUiiaJi 44 dlj^dJ 4 (JkdVI ab^ - sjjjuaJI 

blj A^jd Lmj biUd j n* \ (jl ij^Ai Jade- 4l_£ld A ^ \d ^ >»■> (jl^j 4diLli^. A^ 1 Zi A_ilk dulS Ijlj 

4l^£lj ^ mil (jj^j k 11 jjdc. 4 ^Ijjl Ajtdajj J^tuj AjS 4 !^ 1 ^h'u (—djjJI (j\£ 

iLjdaja ^ 1 k ^j Lii jjd& ^lull ^Usii]l JS lijj .^^.LLa ^j-liJ ^iau J-A^J jjli Jj 6 

SjjU ^jj£j k >i Ai«_jJa]l A j niil A aW^\ (j^ij .IAjU^j! 4- n. r,_ij 4A^jdJI ^)jc ^jJliuj 4AJ;uJ! ^ 

. jjLall ^Jc. Sjjla Adlj ^ l^wtflj ^aJa n 

4 _j|j_^ ^_Jj jj^j 4_ ij_ai >>1 ^jl—4 _j|j_^ jjL_a 4 bb-^* l (g iudJ JaL-djVi (jjj—l IjL-cJ IjiL-uj Ijj 

. *1 Aw j . diLidodd 4 A-wajJa Vl^dil (jV 

A a jiJnll ^ 1 l <-n 1 —fl 1 > Vi ^k ^ ;J_j 1 k V \ ^l_aj laab^j^i ^9 SdLuill aJLuiaII jjt 

4_i x L In nil (jl jiaxJ 4^uj Uldj3 (Joa aIja 4 jjUaSjSj ?dadll AjajA Sj>99 

(Jaj ?(Jl^ AaL ^jSaj-wj 4_i£|jS ^Jc. SlaaJI (j! ^jAdaj (J^2 4 L«5lj ^Uiull IjA IjJ 

4Romulans cS^j-*jJh ^Klingons KJIj 4Vulcans jLiailj 4 Earthlings d^jVI J J-*s 
Ferengi of Star Trek c*Lp jlda 4ji 4Cardassians jU^bjSJlj 4Bajorans jl^Uilj 

(^1 (j-a aJj^ k nj JjiaJI Ajjlj dl&j^> a (jldj 4(Jj-aVl (jl^ajS Sjj In k J Jj (j^ljoua ^jj " n. >; 

^£jj .Aaaluill dU^adoiVI (j-A A qTin ^ tdldb (jj^J (jl AjI A_2kjJ ^jj dljj^a. JHJ- 4 

jj Infill k^i 4 Jajj_dJI 4—ij_c- 1—ol£ 4 1J_£Aj . ud A >al*JI dLjakl n.1 II (^JiLu dlSj_ioJI a J_A (J_S jilau 

Sdoc-lj ^jlij-ujj ^d Aajj J ^- A i) • ALIdd A j’nn 4dl£jdj L'^Ldll Jdb 4dU!)lalujV 1 

V ^-^1 UJ > «nlij]l A jaJa ( ^a Slj V*^- ^L*d ^-^1 AjJ kkinll 4dLc_uJI 4dalS buj t-uajj Aa^9 

Loj Adj\j 4 -Laab)H]V Aijjs_id 4d\£jdkJ jj *V) aII jj ^ Inll (jl 4(JiVi 4(j^aj 4 4^Uj C5^ C ’-? »-^dj 

^dll dlaadlj^ljaiVlj LH^ Lb-^lj^l ^J-^- ^ baj j 1 nil V ^-3 l^—ud In 4nl ^b£j 

bjja^j JJ 4 - 4 I dljbal (jjdldllj (jbaaj£ 4_adu£l 4&Jj n ^11 ^IIjaII Jdb lijaC- (Jaablljj ,^bj]l lAJC-bd 

^ 4_jjL^£ ^a v" lb >j Ajjbdlla - ^j^jLal 4dlijln a*\ (j^j Ablj-baJ dlijln a*\ jjAii - laft 
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(Jl USD"* ^ L5^ (JsP^jJI «lScj *a]^j ^jjjjjj L^-jli 4^* LajJl ^3 eUm.o i__l£jJ LaJiC. 

(_j£-n j V A n ir. aJjIa-o ^3 AjjjjjjaxJl (j-a ^Uail! ^jjc. (Jjjxu£La {jUaJxuj ^laJax^aVi 

4_jJai_^i dlLaljJ ^j-c_jJaj 4^cJ_i-auU jLauVi 1 (J j^"n 4tilJj Q-a V^Jj .A_jI^-a 3I ^^-3 ^r ^ n jjt 

jj_^£j jjl jl ^JLxJl ^_3 l^jjjj ( ^a]I ^jLaj3! jLuuj! j_£Xa A_3jjtA ^Jjtj {jLa^Ja n-n 41 l ’ifiaj . 1 .ah \a Lallc. 

.Aji t*>J 4 In > iil^j •Kj^ajjk* 
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JA LLaJj 


eljj La J[j S/Lj j rn n J ^ *» j A_jli t^sLluj ^^9 Jlnll c.l_JI Jjl AJa^ ^^9 cj-oll Lj 

AjYl falijj-J Jj A j'qj'^ e Joa. (JJj_ua LLiJ JlVn dua. 4 jj-aj> (JLa. JJ tjjj w .all (jjjjjj (jj *S/Li_uj 

jAj 4 Ljl^jj fa flJaJI ^gjj fl JjULa ^g-9 . Vi u >n J 4*iLajaJl (Jpjui A_u i\j (Jj9 p^jjj 4^)LImJ .^jut-all ^Jc A_jj.Aa1I 
j uiVrij , ^j-^'dl ^jjj).ui»Ji jlfnjVi J ^Jjl£-oJjj JjLajll ^g9 A g^Via CjIasu) J^JVjj CjIc-LjV^ £-a (JjLojj 

JjuI JLi. ^Jj L-iJ odiiLall A_aij j-dc. ^ "i nV L 'oQ A_ujjjAa]| CjI ailVnll cLa - J j-a <^jll 

CjLajL-saj]l ^_9 1 jjjuj jjjjtjj .CjIjjLj 3! diLla ^. >n AjL-u-G ^Jj ^jldJl ja_j ~ 0 q j hijaII ^LLLI djLjVi^L 

.f-ljgJl djUjja_j aJjjLxJI 

(jj£ ^-9 » Ljli iiilij j^a ^cji ^Jcj JfaA Aj&lJjj JJajll Jjjj fa— ifij-all jjl i^A~ Jjtojll <jj 

AjUa]l fa-jLdj ladtfi . Jaj Jj^a JLj Ju Jt 4 LjjIj^jI fadJaliijJI jLJ! (jjjlLJL 4 jJjj La£ 4^J^ a 

Jj_^>a oLa .1 jAjuII fa_Jj_i^, (J_$9 >L2}A Ldij (j! JaxuJ J>£>uj A_lu3l ,Jj faliilj LujJjVI jl-9 4 Jlaj JjLa. <j-a 

Jill 4^1 L£ jILSI hnll jdlj Ja 4.1 g ■> jjJ 4 fadlLjuJ lj $ 4 AjjJjiuJl oJj_kd ^L& Ja dlCjlil falllijjail 

? jLiua a J lAUfljjjSluai 

(jlj 4 (jjljjLJij ^Uaii! L-LflLa fadliA ^jl jJb ^jcoJI jj-a (J. W^l SjIjJ U -6 (jj 

4A_a-alaJ! A aI^iSU A_j jujuJi jA-aj V ^LI! jj ^"la’il ^djLuJl (jJJ2 . jijLs jjjj Ja_ujjll ^^.9 

^jII S^AUall a La ( j_aj 4CjljjjijLd t^a ^ nil Ajtja^l A a^i5U ^)_i 6 ^L-aJl fadjLuJIj cAjJlc^JI fa Q > ^iIjjLIS 

Jl9j .JasJI ^Uaj! j^a Laj LojL (j^J i Laa.lLa 4 1 ^_j clA^ V 4 A_n& — JuiLiJl IgJAmJ 

A Jjt^nJa ojj h *— 1 J faj jj 1 (jt-J jl jj&Vl ^Jj 4 L-ag-uLoj jJajtJj 4jjLa3j£ djlj.nmj 4 jj~~>^> )V j3j-i—jS ^^Vil 

*^kjUL V Ajl fa_jlj£ <—fljtaSI IajIja. Jj aJ^L jjjjgfllj .(Jjaj3I !La Jj a aL‘iV \ 

' OA \ JJL3I AiU Jj jJa2S LaJI" 

Ig- xg ^^.9 (jjaLill jpaJU J A_ajJ ^Jj Iaa. A »jLa A_jjIj_jL*J 1 ^Jj ( Jj ^Ualli J-aaa S;j_*-a 

j j hj~ JjjLuL fajj-^' A_^Ji 9 La JjflauU jj*3 jjjls (jjjLaaj JLlw 

A_i9 j,$ > ^i n ^jLJ! SjI xImi I UUJ jj^a.I^unj 4A_ix9jj Sj£a]| eJA (_AJj ,(jjSi] ^ * j J (J^ A_j1 

jjJa Aj_Lj JjteLllj . jLiJ AjjIjjjoC djLSja. j ^fu 4^L-uijI (JjLuj Jj 4 A_jjjLj A il>^ AjLjJ 4J-alx 

£-a jljaj-t.uL 'A-? h J^ (J) A_J j Villi Vj fadjLuJ pjjS (j-^J 4*l^blL tl <aJ ; i\a~Ajjj.k.Lj 

. ( ^g_ujjj-tj jl 4fiJjC J-L....J V fa—jjj^i jl 

:A >^11 t>»a'lj .faljLajI*-ai! JUu J 5.1 q* all A—aiajbU ,t,in ^LJl j_A j9jJl (jjljLJI ILa J jjVVn mjj 


158 l^jd^ Ji AjoLill cj LJU ^I jjjijiill iiU. ciii^=.j_ Waldrop j ‘Levy j ‘Lewin j-L3l < J j . ^1 ail I q ~* .*^1 ^jj ‘ 

j c jUi^Computation at the Edge of chaos d Langton. 
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(J^Vi <_pa;t SdLajl*dl (j>^ L 5 "^ Lu jVit h A .LalaJI ^Uaillj . Jajj JJ dLajl*dl 4_db^a ^Ld 
_j hiVi'') 4^dljLkJI ^\ Li'ill .^3 . Al i tiLU dLLll £3J L$JJJ x, * a ^ (j-oj «^J3^ ^-ic. &,£ILJI (j^J '-LLojVIj ^^dll 
Leu (JjLuj 4_il 4S^£ljJ ^ a£j Laj ^ 1v> a ^Ldl ^Uajll * ISvUal s^Slj t^ILiA ^ 4x^_uij dLojIxdl 

4^_a3j C_jj_ujd£j .^aILc. C-jLui^J jjjjlj_jaJi Lid ^_1 c. 4, *cJaj1 Lgjl 1 jJaal (jdxaJI jjJajj . <JLaiLU ^ fl£j 

4djj_^ia.d (J-o*a (ji (j^-ojj .^JLdl Jajljd ^a-ujjpj 4dUalidajVI 4 jdT ^Uaj (^1 ^£dj jjl LjJaj (.j^Loj 

>l^otlVnnlj dLajLtAll ^a>I 4^oJajS ^1 

— ^£JI *Ljj3 ^3 Sj N , VI .a dljj 3 . 1 a.yi <j 1 ^Jp£i3 dld^Vall <j*a ^Jaj-uu aLmiImi (JjjIAj 4<jLa — (Ja.j £jL 

4_i£j Ll£ (. aVi^ a jLoj-a JLLa (j-4 — LoAjLLojjj 4(jLo3j£j 4 Qjpaj V (Jjla.j IJA ^gjtnla e^a. I^jI ^$\ 

LuUJ "(jjj!j_jaJ! 4_sW .1 Jxk . L*3jLa (j_^J <j 1 4 1 1>J JaLcuVI ^3uU ^a *jjoU q\ ^Ic- ^A^jj — (JjjLdL 
&JA (j_^J V (jtj J-<£U La jjjLail <ilLlA (jjdi LaJj l,l£Aj .dLajIxdl 4_aJlx_A ^Jc. S^jL (jj£jj 4&Jaaua 4 .ahit 
J_a (_£>jL La <ilLiA (j^jljAl A jxj jL (J_j 4 j A ->jVi 4 aIoj! LaUaj .id ^ill Sjji3i 

c*lL 44 _j&La]Ij 4cJiLujjSV1j CjILII ^gJj Lc.jaj SjJaill Jj_^j cdjLjLnJI L» iA i^a-LLI :I1 a J£ Jj-^- 

V 4 ^ Lr^V 1 4JaLajVl j*jL-«a <j-^-3 4 Lljl (i ^9 4. \ -yc~ .CjLjLnJI Ja*_*Jaj ^ Ay i 4_i_ujLjt \ ^ \\r~ SjJ^I 

.CjIjiIL Jj£j-oI! 4L_iS113l 11£ tlludjl ^ t >n J V! 4<L^)]i L£LlL 0J»uiI (jJ&jSJ-a (^pjj 4^jKt. ,-,'i 

A aLi‘)V 1 ^jt_j jlijc-Vi ij^ 4 4 Lxm|j^ A \y l nj ALaLi “Oaj^ja. ^Jc. jjjja_jj tilaljV Ajxui]L 

4£j_uj 4—ajj \(j .^'i ^jjjljjU J^oj Vi “ iQ> A uj-ajl J_ijL A a^£a-A L^J£ ^J_£-oj S.1 4ir xS\ 

^-LajJj j J ^4 .'J 1 L1 b^~.' ^LLsLI ■ i.j ?Lxjjjjj SLoj CjLj u ^1 dj|jL {J &1 (jl djLj u nr. 

4£j_ti ^^3 4_lajl^La (jjiLj tllil \)>li (j-a VUjLji t «n» II "^uL-a-all Clj^Lu-saj’ (jj-^J 1-iA ,4_ij|j_uaC. 4 £j_mo£ 
(jl tslaLjj i^aaJI {jij Jaj|j_^]| jjli 4(^j^1 dillia. 4**n^j LijtVn Jc- dil n~>II (_Laxj J^wu La£ LaLajj >pJA^a 

4 Sl£U^II diLLac- ^ .pjJ^JI Jc- Jaflld jl JJJJ J Jc. Laj dLj n^»II .* ~> tTnn S^LLjJ A hju jl i^jiLa (jj^J 
Lpaj ^ tnjV LflSj jdVI lAJLa.1 duijjj iJjW-jjjj ^Lc. 4Sl_Sla_All (jLaSj£ dl la£ 4dLjj t^^II (J_a*j 

4^i tli jVi kin 4 4 ^xiall dVl^-B ^£lall JJjt]| q±j :4_ul3L Sjj >r^i LuUJ Ijto<a LaUaj ^jl tiLaj jXn 44_jjL 4_iA.L 

da 4ljLLiJI JaLcut (Jj-oj J ^jdaj 4 (j\y .a]l kli-sa ^^-3 4 4 t j3Ij^JI J ^j^a 4-la JJ 4 iu^«r> 

>djiuill 4 1 nlLujij ^Sljj]| (_$jlj-i 4^*Lajjl dlSj-iai ^^3 ^jj^I 
ioIj^jJ! ^A j^jjjlall (j_^J La , 4^ nn^ t 1 Li‘ill fn ‘i J jjjjc. 4 (_gjlk.uAJ LxSJjl Ijlj 

sLa ^a .dLaJdllj ^LaJlj 4 JLall ^a 4—flllju l^jjdajliJ ,^^11 dljLiVlj 4 CjLj_ i k ^>y II jl dldaJI ^a 
(jJajuj 'iVj 4^jLo3j£ jjJajj .^iljLuJI JaLaj! ^j-a ^*_-a ^ali j^pajda 4^jL-ajal ^Uaj Idlj dLlc-liall 

4_j|j M 4jjjj|j_LJI 4_9W ^-Ic. ‘(jj^ L5^] ^Liaj 4 4-j-i t Ij 4 ju ^»»II dK jnill LujLaa. JjS^\ Lo^aJjj-a 

.dLajLt-al] Sjl j£i£V! 4aJldl ( ^ ? 3 iiljLij ^j! (^j^Laj ILi Jjtoj]! ^aJlc. ^3 
^^-3 ^.LaisLi (J>>t i ^^^-3 Sj-uda jAju dljjlLall &^3 * jdl (jL£*a <j*a (j^J 

(jd ju ^j1 4 jl;J ^JJ 1 (jiij-uJi 4-flW S;L«JI d^jj-al 4 (> ^-jJaLaII (jj^ll dld«-d ^Iln-a ^3 ,^3Ld 
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j nji (jjjtSjjj 4 jj_ikjj 4 Lii ,,V 1 jj) ij JjjLSs $ A.^lj ><aj LgJjS IjjuJaixuJ L-jLluJI c- LaIx ! 1 

AJlla. LLt9 AJ1 aJ 3 ^ill ^ Q H ( 3 AC. ^-1a La3 . A_bauIL) A_1 aa A r^K ^a k.--il La Jja. ^1 ^ sH i a y 1 djLa^lC. 

(Ja 4 (_ju!j-iaJl A_ala. ^^Jc. J^hjJ Jjfajlj (j] (Jjiill C5^J IfeLaxuj ^ijl “Lc.jlj-a]l AQk.-nll £JA LaIa ,^31 (juljjoJl 

(Jajj-£ ^_iC- J_Sj ?^_jJalj j_& 1 _a L> aa jl_]JajjtJ tjl£ ^1 41 ^_^_i-aC. p^_Ji jjVjJjj jj i~%'iVj jjl_A3j£ jjL£ 

aJ_ui1uj IjA. ^-a p^joj uplift jjli V 13LaJ ^ Q j jjt j)£-aj *^L La£ 4 —^-t-aJ1 ( ^3 L_jL 3 ^_i\jjj3 _^Aj 4 jj-a 
Aj.ja-% a ^a^A 4ilLi4 (JajJ (jl <^ £ ' L3 ^!j^ J * jli4-al j>A lgi£ jl j)A lgi£ cJjljj 

a Vq* a JaLajl -1 a.jJ jyiiil^jll (jJjlA j)AJ La j\£*a AjL (jl nj j . jlL-aVlj (jjJ^l^U (j£*aA (JjJju 

?aj£il] A_iujj]lj 4^113 (j-a LLac- jj£l p^-uj (jl£ <(J^J *A_Ag_A 

jjLi^JV JjUk. 4 ^-kJaLall jj_&]l djl jniLaj j_ik.ljl ^_3j > jj Wll ^^J] x£1J_j ^J] £jlj-A j Qa J_i4xj 31 (jj 
jjjj LaWl CjLl2j AjJuj CjIa3j ^^Aj 4 AjjI^J 1 CjljjjLajjjV I u^jL-u A_uj]jJ (jjjla (j& (jLajjJj 

A_uj]jsll A_i£jj_JiY .^i jiinll A_u3;j3 A i kiiilLi (j;jliJi (jjjLajjjVlj .A-lajjaU A jK a Cj!)lc.lij £-*-iaj (j-a IVqir a 1£j1uj 
L n k >-,nlj .aJii* all jAlj_la]l S3iU ^Ha3 nil Lu kaj L>j nn j k^i^ViiA - Ll^jj 1 ^LtJ AjxiuIIj A^jiuiaJl jl 
A» n a ASjMi -j-a jj^aJ 4Jjuil A_jjLa.l CjljjjLajjji (-JjjojL^JI p'laJc. (Jj;^ La 4 Aaul o^k. J) (JjLuixJ! 

^j-a ^ Q* u^ljLuj 1 ^i ij 4 a ^ - A >q lVi .a jl A_u_jJ^a La) J J^aj L^Aa LuL^Ji ^ja A_jasl aJjjjIuj (^ja ( j5Jj 

. j^jj-AjJI jl jLk.ku31 ^Jj Jg’ja AjW jjllL 4 J*j 31 (jjjLajjjVi JaJxaJ ^Llaj 

4Ax.Lua a_£j J£ juc.j i \ ^-Lula. ^XS Lj^Lk LliLj ^j_a l_ a^ilL "IajIja." jjlj 4A_j!)Lj Ia^Ls c a k^i'i jjLS )3La 

j! A n k >1 a La] l^-maj 4A^dl^]i LfrAJfl ^Jc- IjLajT-Ij 4 C-jl j_=kJuj 4 a j\A. J£ L. 

OxaJI ^Jj U^JIj aIu^oa jLk^Jl ^J) CL^J! UiiJi Ci^l£ 131 A_jj ^jjjLail cJjaj (jl jj^Ajj .a ^L>'i a 

~\ rt}niA~\ n v>ia (j^LuuI) JUuuil (jl£ 13] jl .An iAa LajIj Ja_ujjJl ^^3 A ^1^11 J <■ -l>j .l\Vir> 4A ^]^‘ia 
A_ j^a3 ^ .A aj^II ^-L-mjjJI A 11 ^jiu (jl < - \->j 3 jJu& 4 Liq}n iA~lnk^A~ L^}n la ^ na^ll (JxuLa3]1j Liqln'ia 

jj A ^LiIaII Li>LiJl j)_A ^jIj-uiT. L>ai ) rn'ill ^]»_Ju 4j)jjljJi Ax-ja-) a J.~l "kj j 4 jl_^JL_j pj_a 11 ^>^3J 4^—a 

4■ ia) L^a^ja c_3j_kjLiJl jl£ 13U . Li a'i jfl l-njj ^LLaill djLajLua J. Wn 4 Ax.Luj a£j . * J, ) 4 A n^all 

J£ ^ V\n j 4 * LpO - ^ LS^ SA_i^.j CjLj_^ajJjl£ ^Hiju ^3Lajjl (jli 4 A k’\ m Ci^J (JjAl (j£ 

*^pljj_uj jl pLkJaxi La] ILvL^^ jlaj^alj jjjJ^lj j)-A AjjIj^uiT. Alulu, 4 A <il i'A a jjjjlj^ I33j ^lajja 4(_^1^ jLajjjl 
Ai_kij£! ^3J1 jjjjLajJjVl _j 4 Lij 4A_1a.J 1^LaJC.1j .^jjaa L> a') O AJjjjIuj 4 Ax Luu A^j (_J£ ^ 

.,L^ 4J£ J pljjj-u Lai l(g *1^ j_^j (.JjAvLuj ^-a^ill ( ^gJl cJa-AJ 4jj]llij 4 4 ^jaSL^ 

^jll 4.1 xj31 a_jjIa.V1 a_j_jI^J 1 oLjjjLajjjV 1 -*-a jjl ^klj_a]jj j)Ln m ^jLjjjfiji ^j-^sl 4 ^ ^ A £ ^Lc. 

Jjt_i :^JjVl La^-a A^jjau U^sl .1 aajj . (_fll *1 k A_xjj1 ^J] I^ajaaAj 4 A qLi-^ a j);ijl>3 1 3 A^-k"i 

A_ILa. S;jJ~udJ jl^ k^-iVIj jjjJ^lj]! AluAu; LajIj A_Lkjl£ 4 jjJJt-A (J^.Vl ^3Laj AjuJsj cJvl^ ^jJaj-a_^l 


159 ^ ^ ^ (jl JJ jr^. \ ^ .’ig a .o ^j.9 ^j-iljkil^l AiLrv 4 _lu3LLo £.1_lll AjLlir^iLo 

160 itijf ^J ijjkll tiAijiLjjjVI jxiii yjill fljiljj Unuversality and complexity in cellular Automata. 
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(j-a 4 uiflj (JxuluuJI A -\A\a 4(JjJa1 ajjJ JjVi l »V 1 ^JJ a 4jJjV1 (JISj^VI j^jAn J (JzJ^J • ^ (JJaJ 

t—. IjjJj A JaJ >»j 4_jj|j^-J a A-jjI-% 31 CjljjjLajJjVl (Ja JjCjuI! (jjJA . IjJJjj JjI^a JaLajVI 
Jj.1a.Ij A \\v a (JjjjvLuiJ UbLilkxu |j|j .AjjjjjjixJI jjx UbjJJAJ (j£.AJ V ^jLaj .JjJ CjlijjLcijjl 4_JA.VI 
i^yn ^cj! ^Jc. 4 4 i| jj£l > n j^-iA.! Lg-J^ (^-^J * U_H3^ jW^ 1 (J*- 4juJ (ji (j£-&J La .Jjj l^jli 

(J^.J ia-AJ (jj .aJjAj (J aSaj (^jJ! (jj^JI (j -a (JjJal (ji (j ^ aj SjjjJl (jl_3 4^4 _jaIHaj A ja'W (J^ 

idiljjjLftjjjVl oJAj > aAa^a JaLcui (jl£*4 JW-a (j-® LaIaj A iliA a 41aj J I !^Ij13 

(j-4 £-JI 4 Vn^il! jA JjflauM (jjjlJ (jjJA n (jjiJI jIjV <Jj^u]L 4_jaa 1 JSVIj Qj£j 4 ( Ja^dl I.1 ^j 

.At a iiljiuij \g juTi jJllj La 0ijj~4 ft A a j\ 4 4jjjJ j\ 4 AIxla Cluj ^A J]l 4_JaJI (JIjIjjjIaJ jVI 
4_JiJI djljjjUjjjjbU 4 _*_jjVI -LLajVI 4. t jVp (j^AJ 4 _j 1 jj ja‘)V ^JSI 4^J]jj 4 in *^aj ^Jc- 1 jLajc- Ij 

£ja.l 4jr;Jj]l I JA ^Jc. (jjjLjjl (j tlVn (jjl (jjojjsj C5^J - a JJ J^a-A JJ ^JaLa j-a rjJj (jujUIa Jc. 

Jill OIjJIajJjVI (j1 ^Jsl 4 4_JaJI OljjpLajjjVI (j-a Jlj-kjC. 4 Jjc. 4_uiJ ^-*Jj »i-^V jpaI;Ij 

dJj ^3 LaJ i^jMAj LS"^ SjjLs ^jj^j (_] .ft !•*> J 4 (^jjul^jji3i 4_9l^ ^Jc. 4 A ]^i > >i^u> |j_^V ^ 1 

-^i CjlixulUjl L-fl\ jouSIj CjUalijJajl ^iua SjJal! - t-jlxu^JI 

4(J ^^ijjjl^II jj Lu3j 4 i jLa3j£ Jaj&l IaS 4c1ujj (jl (Jj^- Ia^jc 4cdlj (j-a JLaut Jj ^ >>i^j 

^JaC.1 Ijli .4 -Jj_ujI^£ ^Luc.1 4il^ JJ A_Jj)l~^ II CjljjjLojJjV 1 44-ia_iila Sjj t ) 

4.1 joiLui JJ 44 L^ilaJl 4—lujjS LflSj 4 L^JjA^a >» 4_jli 4^(Jl^_uJIJ _jlq > ^ilj ^j-a 4_jIj! a\ .,-,I i .j 

Jj] 4 (j^-£1a j-lij CjL-jJalJI »LaIc4 a q JluSI (^iJl i(jij \\W (JjjL^jjV! (j^jLL jjLSoj (jljal 

(JgAJ-L.>; 4_jli t4_ijL^ (j-4 AajijjJiC. Alxalua ^JaC-t Ijlj >4- i.h LiJa^a. 4jj 4 4_jJ (Jij 4 4_Sj-cjJiJj|j£ 

— ^ * Sjj 1 rnl^J jl 1 )! J (j-4 1|£ I£ ji (jjJ^.lj (j^> 1 ^ K UJ 4_il]ljj 4J_k.iiii.Lj \ -yUA 4 (jjlaAj JJ 

^3 <i\j£ (J^ i ^ A JJ 4J.au t . 1 (jjjLojjjl JaA*■ a ijJ 4_j! Ja^_j] ^3j ,^d 

4_jIs 4(JLa£I! (jc- )j* j (ji ^-aj > J)U isi\ 4 u£j k ii (JJi k iij 4 (J^jJI 4_Lk.nlk.il 

• blxua. 3^-^ J^ 4 -JJ 4_i3Jj^]| (j-a Laj 4 a\\ iij 

4 a Jlijj ijjl^. UjjLaJjt jj-Ljj JLiaj} 4Jaaj (j-a tjjj <jl ^Uaa ml (jLS Iij 'la ljjju (jI jl;t 

44j 4_uJ|j S^Ua£ (jjLjjt 4 ->Vn ^jJl Ja-ciJ! jLo&l (J-<y (jl^ Iij . (Ja. J 41 mlkn ^^3 (jjJ_a.ljIi 4 _s\j£ (J^i^ 
dJA (j-A 4-ulj_JuC- 4_C.jrt~^ a ) lj_J j_ 13 . t^ljl mil I-LA jJjj ^Jj]| ^jajlj_i3i 4 <~-j ■-. -v ^ 4 InAj i Jjic. 

l (g JJJKJj \ Liili Ljxi (J£ SjlaJ 4 ^^-A jLja.1 (J^ <- r 3jJ-uL^il (J-cai 4 <JjUj Jj'^LuoS Sjq in a! I " 4 OLna^all" 

p J (jjlajjJa jj-4 JJI (J.lm knj 4JJ1 ^j_A 4_rOLk-a lIj! n-^ aII liljj (JJjj_ujj ,4-Jvl i^ill l aiJ 

pjk. 4_jJajlLa Jjj 3 (_£j_=k_j 4 ^ kuW jLaJjl Sjl_C.J j\ 4 4JjILoj1 4j.aj 3 JI LJaUjc-l du lg-i3 4. Jj t4_uljjjjc. Sjla 


161 :o^l^1 1 JJ c> Computation at the Edge of Chaos: Phase Transition And Emergent Comoputation 

4angton cAj ‘Emergent Computationd Forrest. 

162 cA cd 11 jddl aJL*. JJ cpjhdl jJUjjjVl jjEdl jl ojLuV ajl% 4]jl^_ Dynamic Patterns in Complex Systems jaj^ A. S. 
Kelso j ‘A. J. Mandell j ‘M. F. shlesinger. 
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idjllull ( a J-jaL>Luj A JJAill *JlA jiaj! ALmiLjj {j ±a j)_A AJ-mJjjj ^_S (jj a (j_A 

m J^juc A_la1xJ 1 4 II j_i JaC-j (j^ lVi^ Aj^aIa. t_J_uj|_^Jl ^aJLc- 4 JJV 5 A (jj^. 4A_ij1jj A_iaj^^3. 
CjjjJaJ La£ AjI JjLSiJ jjklj . ^3 4 _a]IxJI 4 (J-ulIa i ^S^/ Lja ^ J ^ (j-oJ 4A_uLla djJ_^j_uj (j^J_a ^Jc. Lij^laj 

(j_A 4(jjd^jV (jal jU L> hijIaII ^Xa]I j "k') (J-iaj ^aAJ-lc. Ij_aV CjI^IaIjI—j (jl_3 4^jJ_dII AjI— u^a. ^_3 (jdlj-flll 

. (^juljjaJI asIa. ^ic. ‘‘^ 

^Jtoj]l A aIViI (Jja I-J-L^k. ^.^j.j.ia jjjjLs Jjaj ^^-Ic- bljJJ LAjLuc-L JjI£aj Aj^aj 3jj&] JaLwjVl (jam CdLS 

, La&j jjl£ 4. A^ i AjI L>^ c£^ ^Uadl! (jli 4 ^j-a 3! (jj^I *LaI*J laSj j£]j .(JaIjjjJ! Ail^. ^JJ jjJvVil 

(jjdt^jV Aj^laj ,^|\1 4^)JjL& J_ilJ f*J AaII 4- ) jllnllj 4(J .^A ^JliLlAJ 4 JiLLJuJ^ ^aO.^ JjJl 4 ^ ^ V ^L& ^-flS 

doLuj ^^j]! AjjliJI CjIjjjIajjjV 1 IXaV ^aa3 (jl IjQ jau£t 4JjI£aj Aj^aj ^jIjI^a ^3j . ^)L-ca]l ^aAjli^V 

tiL_Li (j 1 ^_ji) . !j_^£ SL_x3 ALik jLS Ijj 4(^julj—dJl A_al^ ^Jc- * >^i i i£_)3 jaj31 ^L_sS]l 

1<j£jLj J (j-<s Jc. 4 C5 jJj!jjjj ^Uaj UjAr- Aijlc- Clul£ 4(jjjaJuLj (juaLkll (j-nWgA^ laSj 4 OU^Ia_£jV I 

J$\ 1 a l m i'S 1 jjjjUi (J t taflj (jjjUi (jl 1 k Si)\ Ia^Lajj Jud^fl dldLioidSlj ^jC- IjjJt \ 

(jl uj^ ^ IjVi n t nlj . (L5 _ujljjjaJl ^Uaj ^jl£ — 4 a a^ a jl^JV 

. 1j1a!^J\j <3^C- ^ic. A_ijL-u^JI (jjjlAjJjVl 

1*1 Ijl 1 (j-^J ^a-1 Ajl l .oV 1 Jjl^U Li^lLAjj (_]_iaoa La jjl x ^~ij 

SJto a d 1 tnjl Alxului ^3 4_al!l£ AJaL-udJ .IJaj ^Lijl ^joj|_^i jjl .jJl ^d-Jjj .4_i-^liJ! ajl^iV LaLoj 

4(JIa. I^jIj ^ lW 1 - (jV (JaAJ *dj Jjijj 4 JJ^ J^LL 

— 4_jjiiJ! CjIj^LajjjV \ {j^J Laic- ^La jjj-saj 3.1 j4a aljl L>^ I-Ia^LIL , 1.^aflj 4jj ^jj"r% iV (JjLi 

(jl JUu^.VI (jl£ (j^jU3l (jl£ Uiij ,pi‘nuiil (jjj (j^jlAjjjl Jc (3fLajj ILsj L^jla V 

U>J_ic. Ujljdc. l£ jLaj 4 V >i4Vi a Ij-A^l (jj^ LoJ-dC- \ A In’) A \h\ tMi 1£jLa ^rVn iM Ujljdc. ^rVn t nj j^ill (jjjLsI! 

Laj 3^n£ (j£j ^aJ AlaLouj (JJuIa (^3 (j^jliJi jLi^^ (j] »Axaij^A (jj^J 

(jxil_^3 3^^ 0^ L5^] ^1A aIaISj "(jjalj-uall Ail^.’ ^JJ-^A jjlj jLaJC-Vi (jJj ^ gVll *llj4 dj^S (j^J 

. \ Ag \n L_LujLla (JS nij (JaLj djAaUJ 4 ^^-*-^^^ ^Llftill (jjj laJjgU J;^>A A _A (j^-AJ V AjjiiJI Cjlj^jlAjjjV 1 

A L>q 1 (jjjo (jl (^V (j^ aj 41j^a'vU1 ^aa|j'lj AjjjjJ La p^auj 4 14j3J Lj1j'4a 4_lLj p^jJj (^1 dLoUj 

JiLi, ^ya s jjLaSjSj 4 (jjdajV J ^44 _j^]^J 1 CjLjjjLojjjV 1 A_jl 4j£_j^a]t ji 

4 4_ia'uj^iJ 1 <a aV->\V i 1 l^jjSolajj (,3^ ^Jh 4 ^jl£sV 1 j^Ljj Cj^Uajll 

^ doj jij i'i ^ ^ 4;JI!1a11 ij" ■ ' i ^G' 4i_' ^ <4 l in LaLoj ^ 4. . nlj Sj£3 


163 i nv o Aj'ij* (jj^ i_jl5S y, yijjll ciU.jjljiJl (_WJL adaptation in Natural and Artificial systems Cy A>^j - 

jkil liiA^ll iJUJlAn Introduction to Genetic Algorithms. 

164 gjjl cijlSj 'll* 4_aj jlitl "ijiil^l ojj" J^l t>- Computation at the Onset of Shaos y Complexity, EntropyK 

and the Physics of Information-1 Zurek. 
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^LLuijjS CijjI oij . A-ulj t hit 11 ^j-a jaa-aj Lujflj (j£-aa V tjjAau jaSlj jp£l ^ u^jl 4ojjJlI! cJic.Ljaj} 

4_Laljjj]| 4 ■aLi'iVi L>^J 4 ^ 1 .‘l iC- 4_LaUjj]| A a L "iV1 ^2 jljjJj A-L)l m-kli SjJJiil jjl jC j_3j 

(j£-cu 4_jt ( ^ 5 _3 t jjLS .A \ L^nqiAj 4 _lc^j 4_JjIiJl OUjjLojJjV^ UJ^J U -0 ^ a^Vna (_£-la wTij 4 A \ > .nljlia 

j^-lc. - L& jjC-j (LJJ^Jl t^jjjij_jji]l tSjjjjJI L_flC.\_jJaj — 4_ialipli A alViVI ^_uLu 4jjg mi 

LaL. jJjLiJaS L9J-J ^-9 ^ciaiL 4_jj Q _a ^£_uoj J-frJiall 4_3 jj 1 ( ^_3 <C.La_uj ,Jj ^aj (jL^3 ,4_jjLiJI OLjjjLajjjV 1 

(j\ > >i n^j QJ^y iVj (jLaflj£ (jl£ 4 

o jjfc - '(Jjh-afiia ^LLaj ‘LjCj^ *UjJ 4-J ^JJ (Jjh-aljLaJi ^Uaiil aLSl^^a (j^aa 4j1 (jj V> ‘>V 

SL£la-<Jl 4_i2k dul£ Lal£j xuauJI ^LLaal! A_Sj^k. 4_iLjJu 4<JlLaI! (Jjij-u) ^Jc- <lil g a . in diliJb A jLaS^l 

LaUij (jj^j ktl LaVl^J! (j-a Jj. - ! ^ a V ^Jju <j;j_I^ (j_£LajjjU »(J_i-<aljj-c ^Uaj .‘i jI^j ^JJ 4_j^ L±jl£ 4 4_ajju 
J«lc- (Junkj Lal£j .Jj_ujS/1j (jLtfSAjVl (jX) LjLajIl (jljWl <j£ lE^- <-l)jli[il AjIai <jjL ‘bLusaljJ-a 
4_jl 4" i nj (jt iV JjLajj Jj^ljLa]! iiljLuJl jLil (j^j . JaLaGll 4 ax >>ijj jaSl Aj^JI tt \ >^aj 

/ojjjJI c_flc>\ xiaJ jLa JS iilLiA 4 *Lj_uJ1 J\ ^LiJauI! \ $ JiVLa-i 4*L)jikji CjLjjjLajjjV 1 

. ^jj 4 a\ j^L~i)j^S Jjc > h n ( ^A jjf djljjj JjIajj 

■^jtejli ,jjj JLaljVi (j-4 S-l>^ bljta (jjjiijj AjjI kn^kll CiilS lil La ilLoi-a q\ 

A ■aLi’ii J jjl ^ aj Jaj» k^ill _jl n^j ^C-J^ *•"' ^ J tilLlAj .cLi jI3 < A_a.jjJa-a cJ]3^ 0 

4 ■ 1 AJ (j|-9 4 (J t ^i\ a jl (jj-aala La ^Uij La . (_Jli-aj ^iliu t^l^lxu (JlijjVl ,^j 

4 (j j-£Ii a djW>^a ^JSj 4^jL^uiT-j 4 ^Jaxa ^Jajl djla^aJi dJjSj > (Jg- LmU Jj l_ iijilj Jjl 

CjUalij! 

dijjVi (j-4 <: Li^A JlLLij^S (J^-j 4^j_iJaj3 ^J] dl^a ^Jj ^Jal a (j-a jnwnjll (JjjLiLJI ^ V«1jj 

^Lij^ixa 4 4_3j3 *L 2 kjJ jj-lc Lallaj L>1J^ 4UjL=^;Jl]j eift Uilj^a (jl . Jjtojjlj SjJflJ! ojLjji AjjLw^JI 

j££^\ ^Llaj]i LaLaj ^ 3 \) ^j\ Ijjl V (j^J 4 ^Llaj] ujL^-iaIjj ^jLaj 4 _ia^all 4 a Juj£j (jl JjtolL 

^Jc. 4 &jJl3 CjLajla-a ^ILaua (j^j . \jj!j-uCj jj knqnli ^-ic. \\ n-nn- Lajta j.ln joi aSjLuj (j^a (juaju i tjjflau 

4 La ^gj] 4 JuaauJli »L^aL \ l>ij1 Lajjj a\*\ <_jt£ A xuaj ^LLjll ‘lILujI ^ 1 lajjj 

. jALouiJI Jj^-j^a 

^g-3j .4jjjs_ul-a 4_alj^-a ^1 > n 4 ^jLljJ^ L^jLjC. 1 4 IftjJxuaj ^Jj ^jXjuU 4 .aJVlVIj ^rjLuIl jjj 

La LaL^j 4— fljjtj ^ jL>“i ui Vj 4 L">^ ^*1 L> Ji 4_js|^a Alxftj jjl ^ jL>“i l n’l La (JjJafil jjj 4 4 j1^j]I 

. LaL. l^. jj-aj — (_)-aLaJI Ljl£Lj ^j^a Aj]I <^ljLuJI iiljj (jl (Jjl^-3 j-llxjj ^2 

(J£_uij lliAjjl ^-jjJaj^a ^Uai]j ju^ac. t^LLala 4 ^ JuaxJlj ^jj-aj]l 4. n^jp jjlSj ( flJ^a LU 

V Lallaj (jt (j^AJ )V)I1 (jli 4 A ^ailj <£±uJi CjjI£ Ijlj . A jaaxuJ jjjjijal (jn^j 4_jl ^^LiJ-a 


" (_) W r, j| ^ J kl t L> Jj 1 1 H /j ’. 1 ^ \l a M '~n 1 ^j-ll 4 r. U. X9_LJ ^jf /j ^ r. 1 .- ■a ^ L I Xn a ,j AJjJ kl 1 "w ^ ^jU t 1 " ~ Aslj-iaj- 

cUAiArtificial Life I -! Kunihiko Kaneko j ‘evolution to the edge of chaos in an Imitation game," ^ artificial life III 
4angton j *Coevolution to the Edge of Chaos d Stuart Kaufman j ‘sonke Jonson . 
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A-utidl ^Ij-aLHj a ju-> 11 aJjLj3I a ju^m j_& !d$J .1 \y\\ JIIaJIj . L>j >»j J JL a’I ^jLL 

Uj]i illjLuj Lblj La£j iCjliuS 4 eLiXA V ^ jjJ-J <■ -n mi <lAjliic.l 

^LJI 4_i3|^a] 1 (jj .^jaSxJL) 4 A jn^ A_a.j*c LaLoj Jid A_ixi^]l ^!j-aVI (_j-c el 'iu V PAC- \ 

— A_i3|^j_jja]| AjljLi . ,iV l PjPd.1 ^_9 A_2 ljjL1a JajJad - ‘Urn ^ 1 j_a 1 (J£_d ^-3 UaA uiJ l W l (J^ mj <j1 ^jLn uu 
(JjjjAj A_£ij k^ill ^Ij-aLH <—jIa-jaaI A_3jIaa qj!p_UI ^^Jc. l\-A P_ 2 k. ^uXo (J f) a") ^Jc. (J 

LajS Ipjjjnu ^££lj Pj*j P^ ^J] (JjJa! (jjSiw JjLWki3l (jli idjlij a!xuLa£ (LiaSj \\\y m Ip] 

•J^ 

e-^g-uJI ^-Ic. l jJjjIj c_i3^a]I ^-Ic. ^1^ (jli 4 UjI>.,V. jl tig* a J\ iUaj-uu jPuj La (jL£ IpJ Laj 

(jjl (j_A A_3jjla (jjJj . ^j_JLjj jujLa duLut ^j-A pJjjx ^JjjlxuJ djliu aLmiImj \ i4 Jujfll LljI ^ajaiils . L-i^I^aII 

J -UAjI ^l i^A) (Jj» Uirt jd3 ^)jJj~ Jj> kHllI jL$A clH* ml (^P-Il 0 aL^)Jj ^ 1 ml Hill Cj*Ia 

^g-jlj nurll gr vs jJaJj (j_A o^jxaj ^>^aj V Laj; 4(3^.Luj A^, Jj l Axulla^ 4 Ws* a <Jj*u1ujj11 jPjjjuT - JdlpJI ^ ^pLajJI 

laxu)j-JI jjli 4 V Aji_i^_ufia]| ^jL<u]| L-fll Jttl£V 0A^_1 a A l ml mil Lla^] I j] <j£3j .0jl^3i 

. t ]\ i n Y~» i H 

S^£j-c A_3 jj (j_^ a A_xla3 A_jj^j^a clj^Ua A(j-* ^LuiLaiJ Uj! j^ajpSi] jt 

C-JVjjJ LU^i IjA (jl jjl aj 4A_L^I i_i±xujj > ^jjjV A j t>ij 

jJju La <—t JalSj jjl LiJajt A ) 4 A i <-~i^ii b"\ Jaill ^Ic. 4 - JatAj jjl tj-al ^ 5 ^ * ^ >rL V A&jj-uJ A_iiuJ^A. du]j^]l 

AijjJl (jj Lii J-ia Ijj jj^]j »Lajj& (j-c dj^>£1a j^ hi ^j31 t 1 i^ c> 

jjl aj A_jli 4 A_iaLmUa]I jIjx-VI {jJ-J AjLLxJi 4Jj-iIl L-mJj V IaJJc. 4(jLS CjL-.-ia'uj ^JLc. ^j-A CJaA k.ki 

JlJjj (j-c *—j>j3j A.ir_Li^a 4 a*jaj£j 4tLjljJj]! lI^J ^^L<u 1 -ua.j 44 ■ n-> (j-a A^LlLa di^j a~>aj (Jc-LLuj 

^U^a J\ ■-*!*] ^Sajp- (jli^.! 1 ^ n^i A_iald e-Ljajda l^Am(dliuLidVl L '°J L ^J) > a L . uL . J 1 

(Jd 4^jdL)J j! c!jLujJa£ La^jaxj (jl ^j^AJj .^JLjJI Ajaj^d diLLLbdjl Jli3; x^aij cIlaj 

j! LuIj-jojc- ^LJl ^Uai]l (jLa 4j_xlj JLld. (j-* Lbajj !3La .blxla a alia .a Sjj ><-*») ^Lxll j-*aSj l ^ i a 

(L5 _S (j-A^J Ij-jtoJ 4 ^LkJajjJal! (j_A j-J-d ejLujj - <-jj)> ^ a A aS-ViV CjIjUa] J 

^JJ l t aJ j« 1 jj (jl A_uiii ^Uail! (jlj 4 ^jLLa lij (j-4 

4 s , \\4 ^jJJ La£j .A jaldll pLiJajjJa]! 4 —fl'i > s-i (JLa_J Adj^L.. J IjdjJaj ^_a tun V P^-ui cJ£j ^ jld. J_^. 

liXi^.1 Wj ^ 4 ALuiIuj A j . >i‘i L-jl m^fc] SJ^jJaa A_liI djljjdi ^ un ^ jJl 4 _l 3 ^a]I ^jli 

(j-o jLuua JAC. (jUjo^j 4 (JjjuaII ^3 4La&L1^j . 7T J ^LjuJI jIjIaLHj A_i!i.1»-a] 1 diil AjtlaS (■ flVi (Ja_uj -joj 

A_sLLt£ ej n»') jjl ^ ir > n Lajj 4 ^^aSJ ^jjjLjiA Ja_ujj ^3 CjjIj ^jjJaLllil jldc.1 ,^j_a L/P-Jj 

Pjjhj-c 4 ^Llaj iiiLi& (jj^J V P3 A_jl jA iLauJa t j-4 > a] 1 0 M aIIj , 4—lSI^aIIj 4_l31^a]| ^jjj LajIp ejdtiiA 

.Ia-wj 4ldJ>a. JiV^ 4 Ajjl ir-nAlL l ^jir> ( *di ^j 3I A^JaiV li .4 JlLuSj (j\ jUajjla 4(j_j£Jl ^-3 ^j-*a 1 a tUi *m a 
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tjLuVlj (jmjjjLLoIL l^juJajj iCjljUj <lxulu) la.tj (ja-is >ljg CjIuOjJI ^Ic. 

1-LgJj 4 u^3jJ_a]I llaxa t.-Vi ^jLa* uj iaULj]! (jJa_*_) lil'lnA 41 * jJa . Lilia. 4 LujjlLa 4^1^ t~ii A9J_i-a]L <—*5 Jin£j ^ 

AjjJaj L^j9 jjju 4 ^Hll 64 _aIj A-Uuni jjjnn l11 x n] 4 Anijia^ls^L] AjjL_a]! Ajjj]I oLa j)l ^Jc. ^LLjjjj£ _j >si\ 
4aLLL£ (_£U1 ^Uai]! A_njj£u Sjjjx^aJ jJjj L-jbua. ‘ -j.iAui9 jjn j)j£n Ajjlan _j£fij]j Ajjlaj]l£ SJja^ a.i^!j 

Ailji ^j£l jJj&, (jjjljilJ |)UJ ^1£V! C-i\ kki^llj \ ^ jj^l]! (j£*«u ^n]l Ajjlaj]! Lub cnjajj ,*UaaJ Aluilwj 

b) <jil]j * (Jj-bl *LIa^1 A l m l m jjl «=Ua L .i U J (j£*<u AjL 4Ja*nJa]! ^k llla^sl bj <j£]j 4( (_yj j^uILj (jjjlj9 QA 

»Jjlbuil jJi£ la.ijAJ /jj->’Vi^ 4-Llalll iajjj (jl AJaLoUJ j£n j Ajji 4^jln]l iaaJ! ^Ic. ialalll qa (jlljuj Uj^ (j\S 
dibln]! <j-a (jblVi3j tLlIak ^-uijj .Ual£>i \x Jafl jl Lia9 :S^n£ AJalun UjI j|^-aV 1 ^iLlIuU jl 

J-i& (jS2j ^^-A <*ljbjlai]l JjJaal J ^ic. jLiiaU^£ (3^bii -UjijjjjC. tlaa, \g q >^jJ A^jU. jSj J^\ 

A_!ajfln Aj^Jaj j)l , pi InAV I ALuilui ^ ^ 1 >>n1 <Jj Anjlai]! ^ ->-> Ja_a9 (jjnJ 1$ 1 a >> 1*1 j)1 4_i-> j tdil mljqll ^]>?>■] 

4^Lujiu A Ja_ilj Vs ^ Vs^o a 4 _j ^ \ ~i 'q i Ajj-u) aJj^^ p 'tJa^l AJ u^ua ^ -a Vs ^ . njjj } 

. jy i^ill AjlIIj pUa^.1 


A^Li-a ^3 S^ali .&JA A&jlj-a ( ^Jj i JjA*j31j La LaJjc. 

^c-alj^j ^jr i<~i\ ^y\\ A_i1a*J 1 Jjflau <_£-La ^nxii <—Ljjjtj itiljj-uJj ^9 'mil 


(J—.MiluuJl Lh-^ i-1 j !i£l L_jj^flij (J—k.ni.Mulli ,\aJ_Jjj Ajj . .ilaJj 

tjjVi »Ai& juimII (JjJal C-iLuia. ^Jj ^\*i^kj~Ja\^ t^i'OU A_Ju\i (Jfll AjV 

1 ^illau tiijj£ tLaLoj AajIj-JiC. jl^LC-1 aLoiLoj jjJ 1^_4 4 _i_^aj iLijlj (J-^J i^\j !1a 

jJjjj (j>£j A;ijlj-«& A Luilui ^-ilj^ oJ-p-ji! A^j^JaJlj , ^ jlJlLal 4^)LLa 4iJ-jtoJ UJ^ 4 lull 

\'±h> 4. \ yjAJij ,LA^ii9j L>j <a ,-> > nSj Lij xaJ ejLui^J 71 JuiJJ . (J-ftlS (J-uiLn\) ^Jj La £-fia! 

^>?r ^-JjLoj AjIjj (jA l^JteJ UJ^ 4 U^* ^3^ aLuLd (jj£luj 4cjjj*i]i 

jju V] e Jj 5 i ^jLj tu Lub A*iL q I^jLaJI jjJJ A iJajlall lJijj^JI ^j_«jj] ^ ^c.!jS ^b^LtiL aLj^I 

jt <-jj-ujla. (j-o bjVi jjSlui ajjIj-jojc- CjLL aLuL iij .c 

♦ l^JteJ L^Jsl ^g_A Jab i <-i i3U aLLLj LaUalj! c-LLu^ ^j] * ^uajj^ji]! ^3bu3! jlajL \ Liir l Jo 

(jj_j 4sl^liAJIj jin 11 AjjlS-oJ qjj JJJJ jA Jja*j3! <jtj W*n IjA (j^J * bjb") Lb^Sl ^ LLIjjo! LjjSIj 

. AjjIj.Lt-jIj s\ Vs ^1 

^jjilj .djlfu ALuilm *^LjJ Ajj* 4a ^AjLqC. 1 ^9 ijjtjJaj ^jlj AI£_La] 1 aJA ij^lauj (jl C-Loixll (jJa*j (Jjl^ 

^cjL£ Ain]! ^j}SJ LujjpjV! (3 a*J! ^AUJ LujLLg 4 1 n >.1 

t. aJ£j Ls Ajoj1j 9 (j-^iJ La JUtoJ ^3Lil9 1 qbA a 3V£-wj j)La — lSJJ^ AnalsJ 

tilLiA (jL UJj] ^Lwj 'Ignn&j CjUjj^jl (j^a ^jlj^lc. pLa ’jA jnSl A9Ua AjI^ u <~\\ JLa qa A*ln<a 
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4^ajj U jdL 4iUa (3^1) 4_ul£II diVVi <jl& 4_jjLdall SJjail :i_Ju^3dlI bjjS 
t4-Jjj^')V \ 4_iUt jSjJj 4 L-a LtaUaJ (Jji jull . (J\ a qll .1 dfajll 4_i.A_t.kiJ LujLLa ^jL-a — (J-daSl 

JiJj 3 Sjj 1 a]I litoJl j^kill jl j^k A! 4 _jIA£ 4 4_JIaJI 6.AA .Ixil Jaj* k4 i j~i a) (J 

dlillij .ao^id j^yi\ J& a jA 4 (jLa cJ^- 4-iA.k.kij La£ i^gjLuIl jt 4-Ialir t >»'iV j IjA <JjJa (jj * o ^^ISj-aII 

. j-^aal Ia_^J ^kjJc. d_9“^ diLatlh 3 -a lOjixj 3^^ UJ^ lAAclyiJ djLLuluiVij lA.lC.jj3 U_?^ ^gdll 

jidj ^gjl! dll n^k aIIj 4‘LjuljjI! 4-ijLu]| fj-wjll d* ,1 jJ)*aII t^jflau I di IjjK a !1 dill a) i^akjijOjJi ^UJI ^gij 

4dj _ IdLi La-mj ^gjljdic. ^Uall jjj^J 3J 4l-ijjdil! IjA 4 —IajjU djljjjjjlllj djLAjjjjVl d 4 

4_] JL*sI! .1 jflxAl L-a ^gJlc- JJ-^Vi 4(jVl ^ ‘l-k . l^i-t.^3 6.1 JtoJ {jjjSj IJ-£Aj — AaLt_da£Ll (J-ils j_ic- 

(j-4 jl t^lll jiJij b^C- (jl j.llJj . LjJjiiJ 4 _JjLa!1a jjLauVb Jjfl dll n> <A (jl ^gjj (jUl - jj.di3 . 4j^£d-.A 

A aI-ViI pLiij t4_i t^lj^ll djUDlxll t_jl jqjjSi j\ ^'j^JA.lj 44_iljlj {Jl t^-,VI ^gJc. UjjJlS j_uoflJ 4 _jj^jj]| djliuJu^VI 

,0jS3i UiUoSV 

dlljK^ll JJX. glv^-hli 3-A*J! Aja kkij La tub .1 Jfladlt i—iujxj ^jj£j3 4 4_iLaia, ( ^gi La did J^Ldi £_daJ 

(;>5 _1& dj" 1 ^ J jjt LkAJ_a.1 (j£lj <V^Ja (jl \\y a ijjS^j J l^-ldajkj Aju\ tki^ll 

diLLLi [ j-A j jq£II C-ll tin ^gdl^ 4 (- gj_dl dll 'n~> (Jy 1T1 diLdaJI (Jlr dj 6jj t^ A •* 

. LdlaXA AIa— da L^jj .. , \ VVV\ ^ ^_Jal IS aj \-\-\ -1 3 ^g_daJ3J jlj_C-V 4-L)|j-d£- 4.Lt.kAt.n d_AjJj . _j LdiiV 1 
. 4-jjl kn^kll 4 jj 1 lA^kll dildalj^Il 3-c ajio£ dlljjjxkfaa 4 - J lad *b|_9J ^-aIj^j JjIjJj 

(jjj^j Jjjj .4jj^t.kU lluill 4 Qj^j .tjj^uJI (JJoj (j^J 46^)1 Ldjjc- Jjaadll IdL Ssu *') 

4^gjl t.nqill l-^_i9 ^ J-iC.1 4 _mjIjJ t,ii ^gi 4 _iA|_)]1j JjjJjlAuj 4 ji-aIa. ^gi jL-aJiV^ ^Ilc- 4 JJjl 

^LJaLdi !ja_dj£j (j\ i a 4, \ llaj jU t«nlj (j_-4 4_ulj_dc. 4_jj^aj ^ald_dV 4 (jLa. 1 Lfl (jl_J_^. 

(jjJ_^ij jj-A 4_dljda fjldl ^dji 4 jl 4jjjJ^.ljj 33*-^ ^Jil 4- diLida^S Ij&jA-aJ 3! 4_ \-y\ 4_i^aA]l 3-ald-dl" 

jl nr.VI (jJ-xJ . jd;t 4 _lj£ "iZ.\ ajj x^aj 1 duj CIl^aIj L>j L^_i ^jj)" 1 . 1 dJJj 4di_a_^! ^UajuJ - isij 

p^g-ui (JSdui JaLdVi 4_ijda^a dij_a-il IjJ ’.Jjldaj] ^jj dnJnr^i ^Ul k I La J_^. ^gJJ S^jqS dilg. 1 n~i t u\ 

a q^'-x. a •, l ^JL-al 1 ^ 3 L'q l n < 1 ^ Ld **' 1 m ~^ j \3 4 diL)-^ 1 ^r~- d ^ ^ 

JaLdVi 4_j\|j 4_a_i_ t aj^i jl_SiV |j — ( X-S \j^ 1 ^3 aJ^^jdi j_ic- JaLdVl 4_jjj d)^ — (J^ fljjc. 

4_xaj& lLajI di^dJI (jua_xJ 4 _jIc. ^ dal 4 ^ ^ (_£dJ! Jaddl ^yA L_dl^JI (jLajVjj ^gd 6 J 3 at. 3 -A]l 

4jjQ 1 t^nl\ ^jjjjiI^aj JALjIaS diljjj^j dj—L ,^gJ-A j_gl ^gJI djLadl ^gJj dljjjj . 4J^_.,.; 4 _a^«a ^jjojJ ^sLlij A^-t-aj 
^3U1I ^tJxu3u d 4 ^4 _j!Ja. dlljl^Jil ^gA jjd (j! C5^!j U-9"^ dlljj- 0 i^da_^all hill LS^^ 1 

»dUj £-a diUalL_ul i^lj 4 3 Ljji] 1 ^ijjl 4 -'.Vi d 1 did Jljatj <__jLda^J S^£Ij1a ^_iiIjj 
i^ Cm tl-Al^jl dlliA J^-^J »djLe-A da. Ijjjtej ^gak^ijJjJI d 4 1 * - nr } d^ ^l-ftlaat a ^t-uij 


166 ^-d=.j -ijj- Effective Complexity -1 Gell-Mann c> 4>1^ £_d=^l d the quark and the gaguar. 

ol^U^o” d cLGi d cL^ tw i 11 1 aL \ d 4 cJ j=*- n j i JAJ^ H 4 Aj.>»d itt d 1 

k { ^ ^ ^ 4 I \ l ^ ^ ft ^ ^ l l\l -V ^ ^ ^ ^1-. ^ ^3j ^ ^ ^ l kft ■ j l i l ^ kft J-9 I t kt s\ J\-9 \\ 4 \ l l\l -V 
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j>£-aj .LiLaJI (j.4 4 L£J£j <j^a Cij j£j ^j 31 olJjiA a\\ j_£l j-^ tlijSjS ^ic. 

(j_^£j La J jj 4lljL4jIx^a2l 4_aJl*-oJ *UL]1 SJjli . Jjtoll] 1 j|j^ (jl cJ AW J ^3LoJ (JjAi A-ajL*-a Ajjjjjlj 1 ^ 

. (jl-S 4 ^Jc. jj~W nlj (jL-adj£ jjl£ Ijj .(J-iJasl JajjjW. £jJaj ^g-Ic- IJ-jtoJ CjUSjlA <aN 

jljJjj JjtoHjl (Ja (ji2j . (Jjj!j-uj31 4_sW. ^axmj La *^_uj A a I^i')VI £3Jj A jIaIj OLi^aljjJ C - iitui jljja (jl (j£-aj 
(j-a A qj>>i a (j-a (Jg-laJ La-liC. Aaj^lall <iilL j.1lj JaSS 4_jl j\ ?(JW. AjL SjjjjJaJlj 

J£ u-^j ^ jlAll LajS^a. (JI^j V tA ja j 4 li£j LwlLa tJl£-wVl (j-a L^l^j sluaJi J£-wj <jj 

CLuA (j<^a^ai Jj-wj (jl uii ^ SjIjJ 4(jAJ Laj3 Loj ( idA, ojjiud A^alfll -Laa djJjl 4 Cjljjlafl]l 

^Jc- jJja. l^W- (j4A fc 0 U 1 * AjjjJa -^^a Alul£ Lajj j£3j 4 <Cjj-uj jlLa*}Jl j^aij (Jja. 

• \S2Uaj Jja^j V J] 1 qjA a Jla. JJ lljjaal Ujli 4 4-jjj > 

^g-<\-.,.j j j t^r> j>ia3kluilj 4 _Luj jjjl«a V® * ,^Jj 4£.LuJI 4_jjliic> j aj 1 m jl£>1 t^.uA«l>a dLi^ ^^9 

S^j^j SLl^. (j-a 4_1 uj L (j-a jjSI Jlau SJJuUaII CjlijK aII JjI tliljj LaJjc- ijj;j)±6£l\ jla-ajVi 

ditjjjj 4 ^ n^I Cuj A» i>«n 4 ^ la^xaj CjIjj j jjx ‘1 q\ lj] 

J-2 ^Aj LaLaj 1! (j! C5“^j (j-£3j L^l^j ClLlljJiJl A aj.*!^ 

A aj.w 4^-sa >^i1l ^j-^k.jj -1 jjjJa ^jAuli .'.'ll ^y aHoII (jjJail ^3 4 j)'W''i 44_ijUajjj]^ Lixaj]j£ ^3 . 1 " v~l^k 

V l^-jl Ajla idA <—Q l"iA .a 1 la 4lj^)LiJI SJJjcj-<JI diljjI'S aII \\ Ajj^C- CjljljJA. 


_a v^v^n Uaiii^j 


£A jlA mn 


4 jj-LaJlj 4(jtjJAJtj 4djLij]l) 4 £Ia^ 4 jjJa 4l&jJ^ AIjjj 4 AoajA ^ (jjJ.a.j]jjJI c Viunjj 

4 4 A 1 j 4^1 4A_fljUa]lj 4Aa*_uJI (j^a (Jj-la (jj *(|> >«alftj 

fA y nOTil A ilia.>a ^ jjJa A jjJa ^Jj ^a 4 A^1aa]I Ciaj S^ilj-a 4 4_i»,jJl cj]bj 

4<_i3J_^oil tilLa—uiSfl) 4^4 _jj^»_] cliUlLj—wj 4 4—1 ^Uc. 4clij^ ki^j CjLLj-ai-ai! A\a JaLa 4^djl__jj ; i2»j! 

46 1a 4 Lfcllaj 4 dlljjAjJlj 4 iilLa-ujV ij 4LiAIjjll 1^3 L«U 4 4 djLjjlaa]! Cjl 

S;> jqj AjjjJJjJI \j^Jj_ujji] A_iJjVl AJjojIujVI t" 4 UU-v 4Ujlj^jll J^AA 4—JjiujL J>03U US 

(J*_joU diil£ CjUjk-a (jtSj 4 AjjIj CjI&AA (jl jLqc. 1 Jj jj^>3 ^^la Jc- ^->jIj ".SU^il 

4^g-jLijj) l nn^ l(^jjoJJ^ 4jjjLuU Jjt_ij .4_ijijJa^lst CjIjLq-uj AjC-J-g 

AjjjxJI djLSjI-S aII A /.K ^ V -v aj"^ ^ jjj^J 4_jUa. ^3'_j ^_iJa3 4^-^a (^u^jj_j (jjJa (—JL (^jJI 

:^Ll& CjjIS dilijK a\\ A-ujc- . liL-u ^LJI 1 CjI qjMI ^ (jjJaii ^ aL il^all 

^ flTn (^3J1 l^-a_^Ia^a.j ^(jlilxu t{J^fl ^5^ 4 U‘'' ^ <3 1 40p3pifli3 

(jl (j^-aJ A >> kki Jal a!! A a£U "4 (jj-ua*a3l (JIjjjc-" Ji 40d0nt0QnphlJS (^jjjj_3j^ jJljJjV [3 «(—lla-AJ 

l^unaj 4hallucigenia ULaj-mijS^J) 4 11a J£ 4 _& ji jj-^j 

4Aj_^]j e^£i£j 4 4—oJjj--a Ali^Ja uljl ><a- a Aau-mJ DJjj^aJI 4 A^jUHI &XaC-Vi j)-^ ^tjjl A*J-mJ 


* AJ^^. -1 >4 hi 4U al j-v ' ^il 11 ^J^uull AaluLluS? i Aj^oLall ^-ol >^-i*ill 
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Jj (JaJa. a Lmaa ,.] JJj .(jjjJj V ?4 -jJ 4_J . j_uast 4_i2ljJaj dll a S^Ij 4_jJ <j-a 

>dl^J j\ 4ajJa Cy* (—fijjU V 4jt *4aLjJ 

^ t hTi >.1 Ja^all <j-o V 4_jl pLaIxJI _j* t<-~iV 1 (Jj J 1 l^-jJalj (jL£ (_jjflll diij n* n>i Jla-a ^3j 

<j£jLa t4_3UaJ A ijlLa. £.Jaj_> Jpl 4 JLj£ J-Ja 4 4_jU£ ^-2 4_iaA 1 Jj£^H 4 lafljJI ^_ 2 j .OLjJaJI oJ_A (J£J 

(j £aj (jL£ ^jjoaLjj-j 4^1jLjJa. (j_-a _j j*i^ll (ji 4_3 ljJ ^Jj 4^a_i^)_j 4 0 JJ i/L?"' c JjHj£ U.3 a ) tk1 J 4 (jj)~>^> V*ij 

<■ imi Jj-a 4_J jJ^a. jJlLj Jju ^LmaV Aj^hIwI uliUaJaa^o <_$! 4 ul£ SJj-la. ^ n At IajUac-I 

uim u^lljAj , ^jj] 1 V 3ja>."ir- jjj^ic- JJ SJic. tilliA 4 gJ a ^II jl^ijVI j>nr> J ^1 4 <lw (jjulj 

4<jji^a AiLui^ jUuVi cjIj djiiji^ a\\ jj (jjJjJ! dllj djlc-LiiajVl (j-a e JlujVli ^lilajVt IJ 4_iaLj 

(jl (j-£.*u Lmaa juJflJl dal ^ (jlj (Ja]| (j L£ (jaa. L5-^J •(jJjuiaJI Ja-uJ! <j£. JaxJI (J x^a2 4_I ji ^ ^ 
J (jjj (jl (j£-aj 4 JA-Ia .La. JJ LjjjC Ljljja. jJuj L» J jjJa-i-ixo Jc. -ija. ls\) 44 ■*> aljl 4 juxu (JIaj 

. ULjLlJ (Jill (J)J^SJjI) (j-a <xia2 

<—i£j£]l (J» un Lu^ ^ SLiaJI S^j I 4 JS Cii^aljj t oS[jj\ djf.L^. jLa-ajV^ 

4_jiU3l diliji^ a\\ till} Cjj\£ t4_iijjj\jJ! ^ ajjjLj 3I ujjLaaJI ^j-o liLJ 

Lij! jJ^^i (j-^j 4 j.*uh>] 1 ulLk a\\ daij Cjlijl^ aII tilL a_^s , lxa]| ^ c j)j S& 1 

LaJ_ic.j . UlujjV jj Liiiaa ig> 1 j (jl (^aJLuij lijL jlioc-VI daljljjaJl U^'iLojj V\ m4i1 (j-Lajj 

jjj IjjJ-a \ oLiaJI dijl£ (—iu£> ^QaJjj ^ua^jj-j uIjIjIau at to^L ajj jA 4 ^jsl-oj 

gli^ai 'ojjjjjJailj 

IjLcJ (Jja ^ui (**1ii <1^ (—iJjjj 4(jja^lj]! (_)-aa_ailj 4'_^jj|j ( ^3 ej^cJ! n Jjl Lculj /^-hj 4 IxjJa 

\/n>j vn^I^JlS dalijl^^ di^Jjj da^LuJI lij (j^]j t* <^- 1 ] djj J3 A n»^ di'li^a ^jj£j (jl 4 _iaj 

Yvn j 4 ^5-ic-j > Ijaa^ 1^-a.laj (j\£ ijLc] Jj^i (j^a x^a2 Ig-uijj 4 Jj^_uJIj jjJjc- 4*U^\£ ^jjLoic. 

J_ic. 4 4^1 . <jjIj_joiC. Sjj) i^n «la2 .ia_a. 4jLuiA c1jjI£ (jt 

pikaia jllj mlja I—jISju ^.A-iAU 4 SJjJJ! AJ-JuJ Jgj a] ^_uta^i]l ^aJ jJ 4 _jj iJjalLj 4 A_j < u£ 
jj_a.j 4 _u\£xJ cIlaAjuIj 4 2 _a» chordata Ujbjj£]i s^j tlc» -i*-j ^LLl] 4gracil6ns 

^j 3I iilij \ jglu (JjjJ 44 a ^Lata.1 CjLlalaa-<i dukj J3 (jl ^3^ 4 ^lLa 4aL^xJjj .daljjlasll 

u^T^La Aa3 -^Ja*j 4 > 4_udAJ^a SLia. l^-jj 4 ^'nunl 4Jl^ ^jC. 4 —q]''i^'‘) V 4JIaJ! ^j! •V'^- ^lmj 

.SLiaJI Ju 2 ^SLi 2$ > _jSj Sjjir > ^ill 4jjL di!il£ i—ajS 4 _jj^J 4_i-a^a]l ^yuLiJI ^Iij j'vLiajI 

^ajioji 4^_3t_niaji plaJa_i-aV^ Aj^LujVI (jjjlja]Li Uj^uJa-c ^j£j ^1 4" uhll ^Ualli" 4 Jja 4-n^j 

4 jJk> 4"n,wli ^Uajilj . jjJal]l 4_jjJajj A ‘nilI ^ 1x3 ^JjVi OLj^j^jlIIj jl 4 ^^ajj_Jou]l ^_3 

4 3^-jls Luj\ > IajjIj (jji 4^iiJ ,J-^ .4i^U-a^]i 0jU 4^wu oa Jj 


169 .TA1_TAA 4^j jA^Ji ;"cjjA^]i f lkSll B _ 

_ Y A ^ (_)*^ i4_mSJ ^-»a\I *^Lia-9l j W ■o 11 
_ Y 1 ^ lA nlii (_)k--i^H (jl^ I jbj La ,f 
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jyjAi (jj j JJajjjb jjJc. 4 j£Ij • ^a_iaJLbj j_ia Jaia 4 pj_Jai]l 1 w ial LjV ^lc Aa^jj U 

4 •\ji‘> -^JaC-V 4LjAUa 4_AfrA oo-La jl Sjj_j (JjJkJj 4.1aJj_jjl <—fljjtJ jl 4 s>AjII ,ijc. tdjJA jJ A_jla 4^ lii 

4_j£-!j}II sLpJ! l_jI_jc. ^_s LjvLa. V a j_£Jj l 1 jK ,—\ 3^ ^ j IajII a_LIbj A_La\ 4A_3jLo-a 

....CiliH 

j_<a .1 j.l^fc LjLoj A_j| ^*i->~Ja-ai 11 ^J_*-a-a (Jj)_a. Lj\£al ju^r. ^g_lc. Ja£B juajjj [_II] 

»lfl>Uaj Ciij jl ^ IjjjJaL jLu]l jl AjLLi j*a AJUua.! ij—L JL*AjL Ljajj LLajJI 

j£< fiL^<U>U L_flVjj <—4^iilL\xMj j*a J-aJj j^x^Aa Jaj jjJc. ^iLal^jj j_*-all La UL-aj 

^jjj-3 4juajj_j LjI^j j-a Sj-a j^jla JaJj_jai]i (—fljc- Llc-1 Llj . A^Ll-ma. j^a.1 &L1 VjJp A_ia.jj jj^Ja 

" .AjoAJU SL^. 4 l^Jj » (Jal& jUl£ j^.1 JJ JVnk n p^g-kj jl jL 4iliu)l 

A_ 2 l;J ^gjj 1,1 a, Silica A_n noall 4 jj<>■> CiAJ_L-al jj_laj jaJ jj \\ a LILa J^$_a 4 j_a»j j£j li] jf2j 

AjjIjj^C AAjp LjSj lAjjiaJj &LaJi j-aj jlj ^1 k uj j£Ij .<A1'^ ^ 4 j luij Lja, Yjjjjuuij LjIj Lcj Cjj_^la l^jl 
Cjl a\\ ^1 j*cq£]I pjjJa jjJc. 4 \.uk ^j-iljll ^^.a" (jl£ sLiiJl Lo gj_j pj_Jij q\j 4L*Lij 

JjjbILj LajH*-«» Jj_aj 4 Lo^i ^ >>»ai Si Cijl£ Loj_icj ".^IjJI ^ \ hnl\ a aW'$ ^LjjLjjail [^jLia3Ij 4&jS xall 
A_i^jj ^Jc. — Iajjcj rj)^> mil i^ Cr 11 J-iaJl jUAp Lnil Cila&^AjjLj^l 

A -v~~i.au CjIj jJajcXa3l JjC- dL^jV ^ ILujlij /j^ aj" A_jl jilxJj .A n» a CjL&laui ^a Cjjjjij jjJajll 

JjilJj ! Uja_ujJ k ^'\Ajj\ A_it.iL! 1 Jik. A.y_k.kijj oJA kn’q iV \ ^jC- dilulj 

Ldj 4 A 4 t jx_wJ 1 jJj^, £ . >») ,<Ji»-aUu3ij A (jjjl_^i b'-lA (jxj J^J! 4 AjUluuI (jj 

^ dilji] ^IjJ! ^gjjJajli (Ja-aVl (jl£ IjJ Lo V 4A_laLuUJ M I ^jqajj 4 (J^i-alij]! ^jii 4djLj\ii]i 

^Jj ^ k^i^ diaj ^ Ijj! Jk^-nj Un£j^ q\ jA AJjkj -j! u^- 0 ^ J£j • <i^Ji 4 _!^~ > ) jl Jjji (J£_ki ^1 

1 »A_ijlj Sj>i 

jjjtji" L^^Iaj divlS k»^ll (J-aj (jl l^a jj lA aI! ^j^"i kuj Sj_^.1j A_L^Ia q-a ^3LiA (jlj 

V (jl L^aj jl \ ,jjlr- VLJjaJ dilajlA aII j-ajj Lojjc. <(JliJ! cJjiXuj ". j~>^ pUjII 

Acj_mJ ^(Jj-lal! L_i3t£-«jJ ^^\\ dililaJlj j.1>^a 4 ^ !k mil j-4 AjjjB lAU^Li. j-ci jl jj^J 


_ jLUkVl j-4 mij AjIa^J jIjaIujIj Ij'^-aJ! jtil£j jl 4 4 !ji£aj 4 ^(J_^Ui £iy*) ^Jamil Aa.L a&jjoj j-a ji£l 

jljj^Jl jlaiJ ,*1 Jfajli J_jj La -0 4^Ja.1jJ 1 j^j p IjJajV L A K inJl d J_A ,j_aJj 4 LuJL ^_a Cj\j jJajU-aJij 

jjjL aLoj juskjjj j\ y aji J_»a 4^3 La jlS AjJ l)j-^ >4 4 !fj]L 4 ^U-ujV 1 jjy ><~i CjI nuSi 

j 1 J_j 3 . LaLaJ A .a A_LjlaJ ^r L k Jl ^ -v-v W A_j_..,-j A K La L^\_aJ\ JJjtLa jjlA .al LjjJifc. L 0 T nA .a t A_Lll 
j*_ 3 j-a]! ^_ujL 4 Edi 3 C 3 T 3 |pSLjjj cIua kki ^A\ fsuns Ljiil CjLBjIA a 4"\ *v\j 4 l ^ 5 i^.jjJI ,1 jiaLlI 0*^Lj j-a 
^jjLLaSj Jajlj_jjjj ^Lla-i-a ^ 1 \ JaxaJJ ^ j-aiu 40^-a (JjV \^jljLj_uia A_jB CjJ^lj j jjl ILIjLojI 

jiuau LjAjlV) Ljfl]! ^£Lj 1 CijI^j . a\\ j£- d-jaj 4 ^i ktijl UbL^la. jj£j jl LLL j-aiJaJ 4 aLiBj A^Lxa-a 

jl 4 ^^i-k-a 3 l (jLiajjj jjJa ^ ^Jj AjjJa-a]l dilljlA all j^a ^Jl Jaj Lu 3 j>Lj j*^^ AAA clilaiLu 
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<L-tfa V 4 -j^j JJLjjVI dul£ Luj *cJjAj jj> nV'i ^i.hn (j£ilj JjJIj JudVi *ljji 

JLL! jl£-o J£ Jj j k »Vn jjl Jj 3 OlijLk a31 &1a ddLe 4 4dljdc. Le 4jjLa. l-lluuj I dASjl^ a 3L IgJ 
4—iljc- Lj A_j) (JjJsj 3 ?4 qL-s a 4jLjaJ JjjJl ^Aj lVq > u J LLe 4_jJ Jjdll \ ^"iVi^k djLJl “dJLe 

pL_iJaC-V^ dj|j dlL_ilajde]l J (j_-e 4_j\i 4 LjjS (j_-e V-1-J j^LpVi djjLujj .‘l jpe Jajpdll 

.<i_J V 4 4_ia A ^ jj£V jj <jL£l V idlUj V 4L_j3 V~ jjlVnl d±jl£ Le 

(jj^j (jl 4 '\-y j Lcl idl^Ja *13 ,Jj -LJaleJI dAj)<dul£ Ijj j>£Ij 

jjJc- dl iWl 4 Lgjl£j SjLjJj idlLudlJI (jLj (jJa]l ^Jj (J-jdj , jj-i^aLJI J jjji. Lie 4 \ 1 In j ?1 jeW 

dnqi 4&jjy dAjjK e 4 dij;j_j«aljjj]l ^ ^ ^ e idiLjlull! di_il£ ijiljll *^-SiLwJ! 4 g^jjjjl 

4_i-ejjj J-J^i ^ Jj jdJLi Ijjj Jj , AjpJl 4 LfljJI JI^joJ! Jaj did ^Jdj jjjSL^. jid J djc-Uaiiuj! 

(Jj-^, <Ldaie]l A i^ilj .Spu£ ddjlaa] ddl dilkj 4 djjjj_*-aLJI (iilAlj 4ijU-sa dijL^. £_9 j J Ji3 jdl 

(^.dajal! Jiji 4Yucatan ii ^a Lu; 4 La_^ J\ u^jj\ JJaj ^jld L^L^-d J ^^.a djljj_j«aljJI di_pe 

4 < A_jjiaj]j aJ_A !_j L i ^J_3 4^g^l \'\ >u ^-3 aj-dal ^ a . j^ldeJl | ^_3 Mjmlj 4oJ-dj JaLeji 

jjl ^(jLtajVi Jda J\ jj-e 4. illd\ J\ 4iljji]| ^jl£ I jj Le LLu&i^ J-^JJ 

j •> n (jl (j ^.ej yLS .<LeJ_*-sa J-a^. 1 ^jJI 4 L>j ^ a\\ (i ^_3 Jaj_i^JI ^ 1c- A Lea. (jjjSj J /j ^aj (jij-J jl ^L^J 
J jjj JaoJl A_Jjj — 4—a_^.L 4-n t»I (jljs p!j1j j-^dc.j Lud djLj ^lMl ^ jjJj djjjjj » ^iLjJj! 

CjLj l ^iLjjJl ^-LeJ jjl ,^-lc. 4ildA . 1 gfo -e VI d-kl 4 ? ^-.j.AJLe oLi^ 1, L>^J T ^ ' 4-^J 

JLjj^ell jjj Lni 1^-ijJ kj^da jj^^jj 41 ^“mj ^^-3 ia,lj^e l^jl jdj (jl^i » p"% ^ Jj jdj dul£ 

^Jj)j! e i fc.ii (_^J-e ^ Ir. Jj-uJ |jLe3 4 4_1 uj (jjaLe 4-be (_^J-e <Jc- djjL-« oJA 4 (_]Lluj_j ^j-e 

(j_d 4LeLej JJ-^j da3 jl jjLtfajV) (jLlaj jLi^d 5L3 ''?4_i3Lda) 4_Lu 

,LuLL IJ (jjd (jl Lejj j)^eJ i^Aj "»LxJJa jy^- Jj 4<l3lc-j djLija^. Lii-ajj iLjjaLjj (j^jjJ^e 


170 ^ ^ L-iT nl X ^sLiii-U a - 

r \ a ^-^3 <i e-j^ c j ■ ^1| ~*^i u> oaa 11 - 
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(JMMJJJJ 4a)j1uu) 




ib\ nirtll VyLA ^Uluj i^yb 4_aJ±J ^^SjjoiII <. iu£Jl ^ >t^j £>J t^lc l£ 

4_jj3 ^Jj Q^jojl La^AJ uLAjjaJ 4SLudl 4_L^Jal\ 4_Jjj_uJl UJJ^y { —SjjJ! J* (j- 6 ^i-i^ajJ 

V 4 ^ i£j LxU *IjjC. ^)_iC. ,a ]•*!» jAjj . LSj^J-al L_jjl jJ j jIaJ) ^IajjjII (jL£-a JJ3CJ ^li]! 4 jAa-u! 

cJ^j L5^ _9^ n Lii •>_jj W j.i 'ijl ^-^3 (Jjj-d * LxjjV 1 ^aj-i (j[j^j ‘ M 'J ^A^jj J Cfi A J (_jc. Q^aL^kj 

4^AJj^.j ^Jj 4 _jjUII ^iiLijj 4 j mlj ,^gj\ ^~>li 4 jjAaJI |P-jLj oj j_Aj tJjj (J^jjjjj-uj ^_3 

l$j ^AJjJjJ 4-jj\-baj£ 4_jjjjJa (Jc.Lu1a jl 4i t aj ^ajI k^n.o Q^Iaajj 4_xili j_La. — <j;!j (jljjl ^ >jaat) 

jj L>^ (JUJI ^ ■^•>1 4jya. S^g-la J*J 4Jfcjj j^j-4 o«lA <j1 ^Jj ojLi! iSj^ -^33 .4jj-i]i 4ja^w 

^‘‘i ^liu j > Mjy £3 4-3^3* ClsLajj J eldud! dAeL^. (j^> (jJa»ji , LaiS 

1 ^. 1 ^ <^a )1 ljUajj . ^jjjl i^A ftjJLa -^-S (JjjlSjj ^jUjaj ^>iajjju 4ej3y* 4 4_iii^! 

- A 1-v 1-v J j in 4 l iiOi ^ j-v > ^A_3 TCJjoIa]! 4jt^JJ 4^JJJ^ 1 < \ > : T' J «». 1 I \\ i ^ 4 3j£ ^ In ^,-v. ' 

.Ulijla 7 ^) > s-\) 4 4jjJpJ! 4 x ^>11 ^-ri>^j (jl La (j^Ij -Lii>A Jj >»a (jj^J 44_j|jJi ^3 

l\n m 4^111^ ^jJjjl Vi a ^\ >^11 4^UluJ ^^.3 c_i£j-<Ji 

4_J^j^l 4Jjj3 4 ^ ijj j • ^ | | 1 ^\ 1 4 ^ \ ^ 

^Li,W Ail 4_jjiajj (..i ^j^aJ'u J_a^JI (JJ_1a^j i L^_i3 nil 4 JL*-^j cilj mij 4-Jj3j ^duJLiJi <5j_usa& OIJ-jl^j 

.2uLh]! 

gjijj Ll& . / ^i) l n in 4_jjSj^cJ! l^ja-luij Ij 4_jj 3 ^JJ ^l ^11 > ^ij 4 1 ^3 < 1 )') l a -j^n 4 > n Jjkj 

^ Jb 4 n~u 4 V1 ^-mUj3Aj!i (jLmj 4«jj 3 ^Jj t-^II t im jU! .^L a£& ^j 

4^jjUl ill (jjASJjJa]! (JJ^IA (JaIaj ijjj ^Jj V Uujj J-1j 

cJW^ > s7 JjJ ^jj^l >,»^ jj (jj^lwoj ^-jji 

(3j ^Lxl! (3_^la3! jjLwj 4 Ukll (JLwSM (£-1a *■ & 43 ^ 4jjJ>*-^l jJijjJi 

■^-wjIi^j f]UJ JLaJi t ^y » lie IS Aje &J;LaI) (j-4 *^jj 4Jblaji ^_3 4 l_lx>U 

Caa 1^31 -1^ joboll j_JC- SfUujj '—flj ^ nl 4 j-JakVi L5^b ^j <JjS 

fil 4 nq >>1 \ ^")J->q"ill jj >^nU£ 4 4 _DIj ^a-^Sj 4_jLjaA ^^-le pLkJajJ! 4_ntu-^11 (jUL-^JI g.1 m mU 4 jJuj 

4 , 1 ;^ A» n 44 hVi J] (Jj-AJ 4^jjjj'!)Ul (j>ajVi £-4A ^Aj^jc. Jajj j^kjj£ 

j_^.I jlj l 3J-^ (j- 6 VjJm IjjJalij Ij_a3jjj ^jl (jj*j^ . .-.j 4^^^ Wj 4_j1«1j (j-e bLj-a 

. jJ^au! 4j^3 £_3j 


’ c>- Elsantuario de Chimayo d Stephen de Borhegyi j ‘Chimayo Valle Traditions. 
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(j-G (■ jJLujj (i-jjUt (j-G Ajllia A ioui£ Jl ^3J_)Ia]l OlilaaXG JLl Jc. Vjjj qVjjj 

JAlj-uj JjU Lg ^JJ (Jjj {jjjAujJ . (_]UL \j& 4 CjI^aaII dljJ^ ^jlS-G jjAj 4 jJ jJjjjJuIui ^jLlAxuJ 

A\\ tu^fc 4—flj_^j-cJl 4 ^jJ_gJ1j A l j')SI \ i si .jJJ <—jLJl UJ^'*^ .U 4«.Lj&]l j]j_iaJI 

<—jJ 4 . j^j\ > in.Vqilj ^jj-gJ Lgjj^Lj (JjjjjjjL-u ,^21 (JjjLgjIJj ^aujJ^ 

jj_«J il^LuiJ Qj gin*lj jJjjtJj i <-n /jj-gJgjjj i- lA n-dl o^LujI \ g (jil ^-jojjjj 4 JLxJ! 4_ij] . .-i-g) 4^ljJ_a31 

><uuj£U ‘L. ^g jI J5l\ As-ja-\ g U 4-ua 4djluUiUl A3j£- Jj 

J^iXg gjrJaj^G ££u 4 !^ ojcu-a A^Haa 4_njla 4i^C- Jj iCA uO&gJI A3j£- t—S^ wIog 

<jj"> 1 g 4j Jaj *o>i^ 4(J^ljJi ^-Sj _jij Ja-J! 4< 4AjS 3 JJ* 1 ^ 

(j-G 4 >^1°! (jj]jlijjj djj l«- n3 $!)Lk-a *\S$ 1+jJ (jjJJI f** 1 ~>J j#g.ui diiac-l ^A 4 U^J^* 

jJ^j ^jJjI (JjXgj j! C-JJlj B^IIiaI! ^Ljac-Vi 4^)SJ . JlL Ia£ 4£jjaJl lS ^qun jJI 4ijl^Jl 4jJI 

<JJ*J! 4_aJlx^J A » UU jl ^LgIU 4_ajJ < — L ^^ L5^1 3 4 ^ ^ ^<~- a Q 11 W 1 I ’il . ^ ^.G -v V ^ 

»^li_ujjl lj^jjjJI i^Uj! djljlj-ujj Jy£l£& A a ” A 1 n VqaU aAje* cJ_^ cs^J 

ji ^t- 1 *— uull ^ 5 -^ SjJaLi ^ L f~\y 1 L ill JJi jjLj£ L-GJJ J-A J jl ( ^i_jjj ^JJJ^ '^aII 4_j|^_l]| 4 *Q J^S (J^jj 4(_JjL_i-i}J 

^tj-G jLxjj 4C_flVVl-^] J-^j 4<jypJI A 9 g->H Jaj Ciajll ^5-Sj .A-LiIxg^I 

. jjj^£ lUjL-u _jj\ y -gII JjII •." \V‘) (j -4 Wt^- hh* 

(jac.j3 J-g (_)jAj1j <JjaLgI! 4(^jjjj-gV^ Cj_3 joag 4Jjl^)^ (j- 4 j-^V^ <—^ ^\. 1T Jj 

4(j;ijljii! 4-Wi (j_^J (jt (J-g^J 4-jJi 4<iU (jjiaJj (JIa 4jL tjj\£ 13ji .^unJa]l (j_^jla]l (jc- Ci^JU 

(jli 4&3>* *Oj Laj (jj^^ijj LgJjC-j .UjJaljj 4 A ^k\\ ^ 4djli_JojlliIl djjJaj 

(jjjijiJ! 0 -L uU ,^-3 \^_j^jc.j p -i.i i jj 4 IAjj^Ij j\ Ia Jjjjj] (jc- (jjJ^JJj 4 l^JjIWjvn ^LgIxJI 

& ■1&X ^11 (^5-3 G-UGlstJ! (j^G ajjaLA-a 4 _&Lg^ CliJj_i-«a 4^_iJaLG3l Cliljm )xm ,^3 . l^J 

IjjLS ^jjjA.Lil! (jua * 1 (jl ^_.gj »4ja_i-<a claLijy ^^^-gILc- ^t lug jJ_g ^^ k< ^Jj CJ-^ (jJc- (J jlVM 

ijj ^-k W11 Lh^-^ ijJC-31 ^-j!-a 4 ^j_ujj ^>3J (j^ blxS _^A (jl < ZA nj ^\ jjjJtllajjj 4 

U-* 4 UX>^ (S^ is^ fO^ 1 4-jiLGall J\ ^^Jc. Cj^LjILV ij ^ 

!U l iijll ^jjj t 11 

*V 1 a\^ 1 ^^jLia.Vi 4__iJa]! ^_3 di^U aj n» j <j 1 ^j^gj jjifljll jA jjg-ui Ja_uajVi mg*ill <jj 

Cjl_ilax-Gl] ^j3jJ! (jj jjjdSjS-ioJl (Jjijj (j-^ (^-“b 1 —*lflji 1 ^ 5 -^ '^1*3 ^aJLgjj 4_j|^i]| 

t^bliLG 4(JiiJi G-ljjJI 4 4_uL«aa.j 3a^ 4_jj_Ja ^J1 IAjJ)C- V 5 OUlflji t^lLlA t" \ mj] aJ\ j,$ J-n ).a 

^ -jJajLc. jj^aj (_g3y-j-...; .*‘1 J, 1 j& 4 jog-uj Sj ^t g_i g^II A u n4i ^alAjt j\ 

-jJa^lsVl i3§- u1 ^ 0^ 44 Cljlj_a.V^ (_J^g 4j-uilt.ij 4j ui (Juia {3j - <—-jVjjJSI SjJi3 ,^Jj 

SjLJj Sji i <~\ ^atjj^j] - ^ uj-gjIjS jl jjjJJS - S jjLa^G ajJj Laljs! 1 j*3JJj (jl 4<iUj (j^G VJj 4 ^j^gj (jjaLJl |jl 


’ ^ulj^ cyi c^j-Vl jj J jl- Shroud of Turin jj Shreds of Evidence -J Cullen Murphy. 
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iJjJI J-ftj CjLm; JjA nil JJJA (j-c. (jjJjjjjJI 


3U 1_1 ^ IJj 


jjj tut jjj jl ^J£_joJI 


CjlijL-a-a 


. L .0 (j-ft 1.^ Jjj£]l 4_JjA2 JX<LUJ A ^^X^Xui 4^g.<tuT- (jjjll Vj (LJAJ V (j£lj 

<—a2jju (jl <aj 4.ali! A 41^ j^J 9 - (J»^ 4 ^g-A (jt_j Qjjjgau (jjjJi t-^WijV ^jlfLa j& jjaui jj^jJaiuoS 

(jl (j-ajpall Ja&2 -j^-aj AjL.>-.a eL&j (jl j£-aj AjjIjl3l1u31 ^LlujI jjl A_a^jJ ^!j 4 llijpa 

jjl (J^S 4 jjjpji JjjA jL£j 4 (jajjLwill (jlj-MjV 1 (Jj ■ <^i jl AjLLuj j J ^4 dj ^ jj! (ji^* i 11 (Jjjb 

A»jl3 l & jW A \\ Lfa>jl j ij-a m LlSjj , pLlLJ] Lilia | ^gJJ (jjjlj 4(_£jljJi ^ <a.l5 jl*s nuni^flll (^puuflli <Jjjl ^ >nj 
jlj (jkiajVl (j-4 di^ujl 4 &^£aa 11 (jJajVl dijl£ <^^3! A_jjjaJ 1 (jjjjJ*.jJl t>> Ij^lj JpJ>j jjj^JI LaJlic 

La£ 4 j-Iaj-uu" jj.<a-uij 4 (j-aji ^g-Ic- Cl3^ A^aSj 4 jj-uJ^alJ jI ^9 ^IjjjoJI 4 u^*>j \\ l A &J S^c- SjIa. dLi^j 

.4^jli_uj CjIjJiL ^J1«uj |;LiC uni Cii^. 4 A_£jj Aila.,a 4(jlj-iili (jlS^ 11 4lj-ul! ja mj 

. (j-alaJl ^aAj^-uj A_jt ^^Ic. mil ciLljjlSll ^g-iij ^ 

4^aVVl 4 ^ A ^ V ^*Lc. 4 a hi j£l jjl (jj-ljil^ . A qU-v a A > ,-^5 (jl_LujVl (jjjA»-J.uiA]l Jjj-uJj 

Ljjj LaJ_ic 4dLjlIaA. ^g_l& Ula& A mVl A\y\ 4 ^ jj^i k a a 4 tLjl jJjlj^J ^j-a 

^L^_L1a1I 4, Ui i_JS_JOlj . \ ~y b^AA Lj] k A •' _LiluS^ 1 4 LuLuj A Q l >. 11 ^jjj . ^UajV I ^-u;J 

^ * fc -^JJ 4 lajLuj A«jj 3 ( ^gjj Vgj^ 4 A_ijJ^)jV i A ^gJJ 4- nL^-nli 4 U£j-a 

( ^g3 Sj^-hll ^gJI (jJa-aLc nit A_uoij 4^g_* : njal! A Jaj ,^32 J3 c■ nL ^nlj ^jl 

£txua \y* (jilj 4 jjj^ lUjLuj ( ^gJI 4 ■ n! t^ill SjIc-V ■ oj , 4 a ^u£l J3 (jl£ 4 " 4 jjau 

(jl O 1 ^ (JjjIjII ^-3 41jJ1j 1I «^- 3t A 4-^j PJJ^> w»V 1 (Jjiuj . 0 1 ■ ^ 1 V 1 A_jl£^ ^g]j l^jlc. 

L^jiS 4 .1 llni A jflA > nV 1 A_j_ii^L)U A_UaJ^)C. ^«13j 4 4 t jjL^ 13 oja»-^ A unA llul ^ 5 -^ > j)J-<4->^ (j^n A_jj 

S;j-ua k d 4 ^ 3 -ill jJJJ-ul 1 ..i; 4 A xiaj^Jt (jt 4 A i^iLlC. 4_jIj»m4V3 ’ ^ Aj ^UuoJI 

• ^1 L^a ^jLojl 

Jju ^gJc 4 VLajjIj^. A_LLLa A_jj 2 .^a-ujVI ijA jl^l 13 La 1 l *-fl> 3 S «1 a3 V ^5^- 

jAj 4 Jj-ujVI ^ A Hij (JLIaII Wo^ ^alc- A L3aH. ^ A jjjjjS dlLiA dmj J2 dul£j . (Jx4 ^gill 

jjlj' 1 "'"‘J 4 ^Li1jjI£J 1 (jl^ ^jjjJI tnll SLc-1^4 LaJJ 4 ^ t ulill 4 ■ 1 ^ A 4_Jj)I ><-1.^ 

L)^4 ^gjlLII ^jjjLS ^■g-L.'ii ^pa jjlif. ^gis 4^liuj (jl^a <! 4 ^ 1 ( aj£_) diA£ \ k ^1 j)^ k »|j . ^-l^jl ^^2 

jj l^ i ) A_Cj^L>a 4 Kll ^pa C lj]L ^i a jy'l^l JjjUj .SjJJI ^gJJ A_I^jj 4—AJjl! L.P 1 4^aLc 

.(jlalj-cVlj A_aJLtAl ?iLa3l ^g2 l^jjl-kj jl 4jji£li2 4 A ui^La 

A_1*JI (jUaj ^2 ajj-uiSo! 4 aJjAt-a A >^aS jpaj-SJ IjA (Jj-a A_^ljj LaJjc. 4(J^*J! jjj 

jjjjJ_C.\jlA (jjjjj-3 ^g_2 4_j|jal] A_i^.^Lxil A \u k >i tliVL-aJa-Vl . {JjJa^ailj 

A aliA a 1 Jaui i 4^jj jl A ^a j J fl jl 4 A ^pJjJJj^Mjj — ^pJj^uj^Mjj ^mAa LaAtll£ Q3^J (j^ ^ a ^ L <^JJ 


* I ^l^Jlll ^-UvjlL 
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(jjJjjjjS-ujj (j;jh ui ^J] Lg-DL^ djLAjlxdl (JjSAd <j£-<u *Lj3 (j^ 4~d ^ d u-^ .^JL*J1 ,j-A 

4_l]LaJj|_^. 4_JjS jl 4<dilALJl aAA aA^lj jlj AS Lnjl lM LaJjj ’^LamS.aII (j-a *1^.1 dLajS 

^Jj ^jlj j)lA.k.*n in Qc. I_jd3l \)J >^ k L>* ‘—lM ^ jJajt LaJjj .(j^LS 4_Il^J (j-a Ifl JC- ^-al.h jl 4 4_iill 
Ci5j ^_3 A k^i<ill j_LujiI! Jj_l& ^-A-k.ki LaJj 4_aj^laJ diJ a tiLlj ^1 . Ldaxj Ia^ l>iti ( *_a uA-^j 

Ajls.^jij^u$\ jjJjli ^-3 >» ajjJa-uaV UlSjS .^j^al^Jl ^Jj LjC-IajjI LAjHajj 4 L 11 J L>^ (3^V 

>ji4^ ^-3 (j-ajVl (j-' 4 IjjLj j^A LaajIj 1 a nii^il jJl jJfc 4 L^Lj—aI (jAiJj 4L)Ad& (j]-3 4 (Jaij-mijLj jj 2£ <j[jJj 
(^d! — (jdjxujlj <Uj\jj . 4_jj3 ^ .kJajdl ^Jj aJj*J! jjIj <j£Jj ijjjS ^JJ V ^Jj 4 «Iaaj 

>Vpji < Skn] (jitj]! ^^aai <_£L]1 jA — IjjjI 4_aaa 1 Idajl (jlS (jl 1 Q.lk^i 
jL^I j ~’‘ A 3 j 1/1 1 *i‘ Xj jL^ l o f ^ J j j_jj p. La J Ls3j ^JLxJI ^ Q ^Ijj^, ^j_^j ^.$2 

^jljl! £-a ^-uiaj 4_jJ (_Jj 3 llLa JilaJ ^&J 4 Laijjl jJ jjij 1 juLuj * (jjJ jijj^ k »V (jaSLia] j^IiaI! jj^ JaIL) 

4-Jjii jdd jLjLuJ A kJjjj£ pUj 4 jAiic. jj-uat^l (jj^Ji 4 Qn^VlA ^i3 .^^-Aajdl (JlilaVl pliuJ 

A-^.j Jj kn^^ll ^j_>a j_ii£jl ^_3 jjni ^j^jj .^jjjJjjj knj Sjj)Jn >pi ^y~ v , -\ i ^jjjJI l ^jjj_j^)]\ 

I^aIj Sjj,g >iik> j\a ui ^3 A uajSJl dr^jA si\j ,^jjo£jl£jj A-l)lj ^ jlihn j^3 ^jjda Jut (j-al^ 

Sj_uj1 (jl J_=k. ^Jj 4 4 jljlll <jV^ 1 (j jLj (J^lall (jl ^cj (j-^ (jjXaAJ 

4(J_jjJa CIlSj ^ k s-\a cJ-^J • ^^ <—oj_Sa. L-Jj-S ^_ic» 4u*_jJajj La1\ \ ^Iflia ^_ic» d^1 k ^r\ Ujjl 

Loj^a. Ijt^a-ui J Jju 4 L^_Llij Sjjir > <-n ddj (Jj3 i —Lujj£ 1 AS jjjii-i-a VUid jjl ^Jl djjI n k nVi djjjJaj 

djl^ld 4 (jj'i kkili jjj-ajj , plidJ! ^_ic- ajA^iu d l d u (jl£ ^jJi 4(jAi^idl (JdaJl IA^.jj Idi^S Cdd 

(jj » (jdJ! *> ^11 . 1 ■cijj n 1 jjjdll Ajun Lit -.-^3 J_a. jjn'i jjjLujj jjjjJjpjj^-i-ksI ^gjjjIn k J 

.(jjjJlid! Jiidl ^jj (jjXkdj (jjlikJI Aj}^^ ^jldc. 

4 Idaxj Ig k>>T 1 ( *_o <jj mi ill 4_ajj^di JjUail jlj.d-...; l U v^nTi 4 ^JIa! 1 ^Uaj 4- ^laJ (AjI ^ .^Vn V 
4_LliS -v~~ | i 1 * 1 ! '-v \y A qL-n. djLdaljjSV \*^J ) 1 . < 1 ^ k ^ ^ l d j ^ l .iQ*'i djl^-l ijj 1 A oL- n. ^1 4_a^j1 A ^ 

^S 4jbdi (Jld (JjIa-j UU^jj *A kn Ma U^. (jjda^ikJ {jjLJ! 4 jU£]l j-k aj 4_uiSlidl (j-4 

^3 aJjJ^jl 4_gJLH AjItj \ kui ^g_S 1 a^ 4 IjJjJI ^ j^aui ajjLikui ^jLuaV^ AAik.nl ^ 1 jIjJ 

4 8 kn^) 4(_]l^-uo]l ij- 4 lAA .IajI L»JJj ^^jl-luVl ^'•k kn ljd-1 ^*A 4 ^jojji]1 <AjIa] 1 ^JSLjb 

LkdSj w A 1 4_}^J_ iJi 3j I 1 A J . i. > j 1 k-JL^J jlLI Jl xxi ajj Li k J 4 -j\t jn k .iV <j-£a'dJl IdljL^a 

4^jaA^ 1 4djl'Lljl ajAS dij'd $i LiujLujI aj n» ) La AjcJj 4 Laj^Aa 4 It ^k") 4 x^aS (_ua_^ Lj.^ (Jaij Llili 4j_Aa-alij 

. j iLi jjjjli ajJS jl 4 IjdJi 4-jl-»k k a ajJlS jl 


La jjl&j-uj 4_jli 4 ^kj -^k 'll 1 4_J^ij( ^r n si\ djiA. iLil*^^ 4^.jjjj 4 jiAuj J^lij LaAiC. 

4 ^^-jjjjVI j^jd! ajl^-lj ajijj ^jiJ 4ddAl Oljikdl ‘LjjjAJI g-1 juuk nUj .W]jj 4idVl 


5 I.j^> L^> ^ cJjjJ El santuario de chimayo -Lie Borhegyi. 


231 



. ) Ai'T 1 S.1 aHa]1 CAAjjW ml (^a;Vi adA ^^-Ic. Cj;]kj m ^A\ Ail IA-IjUj) Ljlixul (jl-2 

La^aC. p 1*1 k^ilj A-uLlujI A jIai a AjJ jJ ^ajIajj ^jji ..) aII ^jtn ■» I l) “dj 4^kj_dl ^ 'Wj 

fcjj-uL ^lira.1 6 qj_i|jj]! SjdVi ^A 4 jiLojA \j^*b .1 Jj-aljJ 4 LaA • CJJ_J^ 

LAjj^I i Luj_jila gjJ^JHJ 4 (_)jj 1 .^j-a ^g->ft- k -d <—jjJail (j_A Sjjir t<-n ^_3 bWA? bLaJ 4 *V 3 -A ^ lid-j . ^ n-iW a 

■j^ ^ IaJJJ 4Qljji <_£.1 a ( ^ic- i‘’jljjjl 4(j£^UJ 

^Aj 4&;j(g dll ^j Addl^II ^3J^Ja]l jIj^j Ajji 4 (> ^Jc.1j ^Jc-1 ^J! AjjIjauJ Jj*a^]I s^aII l^lj 

4 _ 4*Lj^h CjLaJalaljlj ^juaII jjaj dL^Jl-) Adajlj ^jtjjlj A^^jaII jjdll) AjjIa *LajJS 

4(JL& ^ 1 v> ^j-a Ai 1 a J-ic- ‘ JtL * ■» \ O » ^ • A3l^dl I^a^jAJj b^JJ^ A 1 ^ gj! gj iq ^ 1 l d t ^ Id 

j-Ljjj db^ JdJ L^^bj *—iJl j-dc- Aj^Ij ^J] Igflld g-i-gp ^j\\ ^jAuijjjj uZjl £-aj .(jAujjjjj (JjjV Aj^ 

jJija]! jiilki .13 (_j£j »Aj31a dill j^j .^ajjj ^_a VLa> dAddl jp^l ^>a ®^b L 5 ^ 4 ^bb^ 

L-drVVi A_^.l^JI (j! AjjLlujVI 4-AjS^JI Cjjjii 4 J-diC g^Udi gjjdjl O'* 4 Q > ^’lA .A^lcjj Mh nj 

(Jj^^uJi ,Jj_a ^.L.rJujSj! ,Jj_a & J-XJ ^Ill^j 4 LuLjjj L5^ ^IjLilaj I > a aII A-j\ A~*k 1 <L-^li A 

^hiu nlj 4lllU4 ^iaj (j] bg-jt_J ^)*_ijjj dul£ 4ajJS9 Cj^UW <Aj^^kIl 4 Ajj'l^-A ^1a (3£>Ia (jcj .Aj3jjoJI 

.AjaLoI Jc b^ ^LULljJJ CjljiajJjjiA 

.Aj£J A uaj£Jl ^x-c (J_jJaa1 4 ^j Aj^-iJaj]! U^y Cjj_uc.I QjjJ! 4 ^jjJjja]1 (3^ 

Clijl^j . 3_i3 CjjIS LaS L^jjS (_J-aI£ JjLIu^ A uUJ^Jl (j^J (JxAt.Tu ^LjjpII ajjj CjjIS Cj 2^I1 )jA 

jjjj Cj-aj 4^aj 3]1 *A-pUil A jlalJI ^JJ A * lajjoA -^3 AiJaiJI ^3 Ai^£]l Aia 

4j1iJ d^Jj (jAjp.uiJj£ jJ j-a_jUj ^jl£ Lalj .Aa-aIa. Ajjjd (3jiaj AdLaj^ji AjdiljjldJl 

Ajjq3a 4 Jj^ia di3j J_U 4 AdliAuVl Ajdi]jjl£Jl dijl£j . A^^aldil L5^1 bj^ ^-jji 4A&b^ Aij-djA 

3 C. ^t-J-^haJI ^ajl AaJUaI] Ldaau ^ > > 1 * ) ^_a aII S 6 flt 6 rOS CjljJ^liuJl J 1^2 *^JJ^ jA Iaj 

• ^j]U IdlaJj JjS^\ ^jxijUi-nA 

(J_^.j *aJIa_uJI k »^ajjj ^j-3 (j^-^ cJ-^ b>^ (j>Ab^^ C)^ 4 3-uir- ( x—ujUil ^ IJ^ia 

A A.j AJ (jj-A^Jj (Jl^AJJ-aI] (jjl j 4 q^jLj La 13 Ad^Sil 4 (jj*^ k »J ^-daj] b^ 1 ^ LaS 4 ( jjjjLA < ^JI 

‘U-r^J^ O^IP® cj^ 4^r J luaII ^a^jldl_^_A .A_l2k (jj«lli 3j ^aflPA a 4^a^-i3Jj ^j-aI! dc> 

^J_mia]I ^ajl A >Ak\ b^^ b> fc 4 (J“ a ^ 1 i! ' L ^ k L^ 4 (j^ J . (jl (JLaC-Ij 4 Jic. 

^ Adjjl JaLixuJ \ > s-\Tt \ ^ t ) jJ^jj Sjjj ^k ul jl AjSUt-cj \jj\S 4^VV^ gjfujlj ^ i^ikW dac. ^i3 .ALkLJI 

UJ” L ^*di ^-b^ 3 S-^b- 4 ^ U>^)^J -®hS^ J} (jL^aC.i Jaj^j jA j J^ajj 

Ajc-aaJI ^ajj ^-Sj U^ 4_j_ddll 1 ^] ^ Idu IjULi-a Qj Ia^j ^Aj Ai^-laJ! S^j—^-.ajI 

4^C.^J| jjjflj (jld LoJj&j ^Li-uj Aa3 3j 2 4-',jl> ( ^ic- a_^.V^ Q^laJ^ia 4L_Ai-sa]l (J^ia**) 4Aid^JI 

^ UI^a A L.iq'il dljjj UALda 44 .ul tr nll djj-AJ ^jlj ^ i^i^j J-alfldl J ^ 4Ajjdxjjj Aj^Jpj b^^ 


J dj^ cjUjk^ ci^i c>- Brothers of Light, Brothers of Blood ^ Marta Weigle . 
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4_2^k) (j_c. A idijlill A L-ix > s\\ (jLS 4 Ldaau >>i *\) (jjaijdJi A i s-A JajjJ 4_JjdA ’*^ A ktl ^ 

dilj k a llflj g-1 jJall ^2 (JdliA ^JJ l j~ij Lili^i o_jdVi t ^1-fc a!! laS^S .SjjInniV \ 

. JjU i~*Iaj j^Jaj jj 4pljjojj 

JLxjI! ^ hi t .o ^ <anl 4 ^pdc. £_ujllli (jj-^i (JijVi -iitll A-jl^i 4—Q t.-VnA ^3 Sjjj ^Sj 

^aaiU ^dli A_jflj^i (jdli^Ji dllc-l aWV I ^_3j .A_j^dVi ,^Jj A-a]Ia-uJ 1 j^j l a jjj j \ 1 

iJSj ,a_j_^.V 1 ^Ldj Jjj 1 '"V (jlj) »rnll i^yA ajL^ \ » l^ 0 ! fddiAJ 4 jl 4 ll t nil jjL£ 4 

JalixJI (JjgjC- (j£- Vj)j-*AA 4 4oJC-LmiA (jldj »4_mjL^i diLjjiUJi jjJ-J 4t— iSI^aJI j 1 4jjlUi 

,OjL^\ £JJ*. 

4(jjjld3i pVjj-A (Jj-flc- ^g_2 ajllJ dl kiijjul ^^dli A-iSlsu]! jA isia Laj ?A_i4jjIaaJ 1 aj-& die-l^ (j_it (j_A 

4jjjjkj_yJ! . jldsVi l5^- AI£>«a 4 1 j ; i ; ij'vla*Ji 4 Ug ■>tjj S^a <jjjIa^j JaxaII Jj ^'ia2Jj 

^jjJaj-uLL^li <. g i IjJa] ^jjj_wjlx<5 (jl d .A qj i*n a di|jj l d i i dil^lxu <_£J-a 

4 ^J_i^ ^Jj (j-A 4 dilkuj Ja tdaijlui ^UJJ^ djjdjjl 

dil 9 a\-\ a jj-A iaj_uda ^ ai^s a j_jJa& Lajj 4^i.ldi Ci3j ^^-2 CLluluSI l^jt ?4 _Luj A 1a h\a\ ^ J-a 

JkjJ (jf (J>>» 1 . *1 *41» J ? ■‘H W \\ ^JLxll Lijllxul 4^-jojC. ^—ujLill ^joi& I j 

j_jjjc. diJ^Ji (jj^l \ g %jjU 4(jjaj_ujj2 (jjajJai] 4j3\j3I ^g-A.niJ A A-uIaIc. A£.Iaa. 

dll mjSsI ^jjjjila]! (jJaju ^jt_j djl^.ljj 2 i 1 > si l' tilllAj .^jLiujVi Jju ^£jjoo£a dulSj 

jl rjjjjljlILj ijjltj -19 ^>d]^ ^ l*lla ,diljljj-i]l V>lJ djlii^JI jj_uj 

4 ^g. T -k. n j 4_ijLdiVl u^ -1 ^ ^ (jj~^ jj-^ ^-3^ 3_l^-3 uj^ u^ u ^ A ) 

&j-A Jij-^ Ij-^. jjiVsN .diijjla (J^j li^A 3 L)^ A \* ajj x^ai iA jx >^ill c_ajj_3a3i 

\$ A^^'i (j] Uuj Iftdlic- t^LUluj L^ajSfl 

^-Ic- ^ . ^—k-<al^3l ^uL-aVl ^jlj^laj ^-Ic- ^3Lx!i ^'^-3 a V ^ >J ^ 

(jli 4 4_j_^.Vl d4 d^L^i ^ill (jLS Ljtj . j_kl LaIIc. I 41 A Ij’qKj (jt uaj djllsj 4^11^1 

(J^a_*l {jt o^- ls^J . J-dc. jX—uatill (jj-a31 ^ 13-n.o A du^ ~> ni ^^.2 jj^ l^Vi—i tj_d ^aJ UjJj djjjLuiVi 

JJ-ujJ 4 V^—dl_^. jl tiL Lil^All (j_A dc-l^fc. 1-AJJ 4A \) W A_^j£. A_lj±^\ (jt ^_ic. (Jo3a£ ! Jj5b (jjj jl*J (jld|J-A31 
(j^ aj 4_jt ^5-3] (jy xiJ '^^ dldjjdil qjj AjuLuj dijld 4_iJjl]l A jJalll | ^ 5 Jj 

. ill n ii i 4 _ujjLia IAj_^ii*j A tjjdSJl 

4Vi 4l^J-aS dlJjd. h±lj 44-C.l A^fcli J_jJa 4 -aIc- dililij Ujid ^itdoj ^2 Aa xuj^JI djUaLoJi 

(jjjtj ^.j-udi pVldi (^Jlijj LS"^ {*& *^ ‘^J 4 (j? /*' jdl dul£ 4^l& A^jj 

A-J_^.V i ^Ji Lia-uij liipc.1 ^ilVi m A_id^j1 t” AA \a 4 ^ dVi ^Ic. sUI£a£j 4 ^ ^ £ V ^^33 . ^liad 

J _ 

(Jd dul£ 4di3j]i ij_A ^2 .AjLL^gJl Jaaj 4■ *1 jw 1 J-^. i ^l\ 4^j ijd&j .A nni^lt 


^ I (jJj _L1 ^i n iLj -L^ulijf J 
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4^jjI1j .4_uU (j£Lg1 ^^9 (JjU) (j- 4 d3j ^ jt Ji.|j J>dj 4 Ig-i-G pi’innilj 4<jjjilaJI 

. ^Li] C5^ dl^bj-^ b^-^ Lg AijjtAj ojdV^ (j-a AXs! jaS9 

£_)ld y*k\\ Jj_ud dul£ l^dc. 4 Jj_^la d£j J_Lg (JjojJ WA 4^VVI ^J3 <j-a -^b cJJ ^g-9 

4 jl-k gII 4_j_^Vi (_j-g a ^LiJacJ (j*G 4jt_jJaj (jl^ 4 ^lluijjjj b^- £-d 4 jXGjjj l^Jjj-aj 

^cJjJI (j-o dljiA .4_LuJj Pi1") b£_ut pl^. .39 ^VVi (jlSj fiUaaJlj (JIsoa^U QjJjLLojJ 4ljb> A ^ 

£-<G 4_jjJaI! <j-a b^^ 3 L^J ^ (j*G (jlihi^II Lg£ (jLlJjil L* djl£ 

(j-o ,4jjUwi]' l X ^ j_n] (L ^bjjb -1^—j*-4 4ddJl U-fljJa d& l^bj-^ CjjI£ jLu laJxnJ 4. nl > r\ 

^b-^ ^jJa-G^J 4 L-ij Wll ^Jj Idyuj ,4dG Luj3 £-ijjJ (j£_p iSj^J £_ U- 4b^-dG]i 

^j^jj 4 y&j Cjlilajp-uiA c.!j_*ja \ 3 ^^ 4<_£jbll ^9 4i-j^xil ^b »g-b A "*^ W^b^“b 3> b^JjlV^ 

JaL-uIjj l^bj-^ 4_JJ^ 4 a 'qj jjl ^j3aj_ujj 4 ^1 j ill Cs^-5 *1 0^-3^ m l^-9j3 ^_9 

. ^j^.I^-gII b.O H J^3 4 LojSjjoi oj^pj c- I-jj-21 _^uUj9Jj 1 duLui A 1 1 

jjLS 4 4_LI]I aj_A (i ^9 (j^j J-UU Cjj_i-sa *UjlLuAj 4<l^Li-fia (jjj_uiJjjj (jj-^J 4 ^LjU 1 ^ hir a ^^.9 

(_j£-cj CjS^-M Cjj k^ll£ 4 Lgj1g Lg JLA. JIj 4 k ‘ lA J 4jUijb^ ^LiIaII dij t^ll tabj- 0 ^ u^ 1 /‘J 

<j_^ Lu! dj (jj^j (jl 4dLclLyb dLolSI! (i _^9 duijdl ^ 1 m j 4 *^ l »j 3 ^ 

.AijjLjl db^aVi jb^ A_iid d ii^l\jjjJ\ iLi { *-gj 

sxo& 4 P ,dljli^a]! 4^jj^G ^LgI (j^£b 4 cj^ 4 41 j Ij 

(jjjjJ b^j 4 j.^-Ia.gJ^ (j-wd 4 (JL mi UI Jj-uy^G J-*J 4 J >.)~^ LSjJri^ 4 c^' J 

4 dljj idbddJ] 4. gTi-^i a\\ a j£jj\£xc31 Sb^-Vi ^-jlj > ^>i <-jLuiaJ (jjjj-gVI 

4 ^\*\\W (jldGLaVi (j^jJ-C-la]! jjIjIa dul£ 44_LI]1 ej_4 ^^.9 (j^j »^Ulx« ^ g» a ^^.9 ^b^Lc-Vi 4 (i ^9 4 (_£^jJ^ 

&UdG 4(_gjJbj jjb*^- 3j_H 4 A Jnj xabl A xd^JI dul£ .djjjji! O^" LB - >[ ^ J *) (jijd^ 

dLxj^G Q& L5^J 4<jJj3flH]l nill A. iSjjuoS^g j-nil 4 al^j ,4_ilaajlj Jaxj J9j-gj 

4&j >^11 b-^j^ >ub ,J> Oi3^ ub^-*-* 3 4 jLuuitj L5^b *u.) ^o^'^b ^b^ 3 ^^ jj ><-^.1 ^gj-ujj^ 

(jlSj .tilljdVl cb^l U -0 'dJpJj 4 4_ii b^.jl AjJj! ^3 I^LLCLi 4 6_^Vi 3j^ 4 , W rt\ )J 

, ^jj)I t <-nj UUa.1j ^j^b^ 4 ^Jnl] dli ^b^ (jj)> »bj cj -6 

fi LuitJI (j-G p > ^igII ^Jj djj k^ill ^^_C.Jj 4^-gL-gI ^j-ajVi SjdVi J> 4obL~a2i dL^jjl Lg.1 JC- 

^-gAiV^ A l si\ , s-\ ^yc pLulxil (_j-g pLd d-all 4 41^]^ A \ \jjad ^JjUa ^Jl b“’b LadCj 

Q±x*\j 44jjUa]l ^bi U^J -^^b 4 b^b^^ viPb ^ ^ ^pUa9j 4^c-Ga]b 4 9 . \j]_ji-ali3lj 4jl^JI 

^ jJ&Lu^g! *dj)jk ^ill IjjSd 4 ^UjoxJI ^ ^ ill Ladc.j . fjj^! ^Ak.>u 4 jjLjj-u 1 b^b 3 djd-dj j.jj b jiud jj n i i ^1 

^j-uj-g3I 


178 ^ ^ y- ^.Ic, liiliA jbl j ^ j iu) 5 ^ ^J (j-9 c"n.a'ic. I- 

^-y^ ibLs^lAb^j b^jl j| > ^JA-all l nli ^-1 4-iio ^1 ^-i^-i ^JA-a l l (Jj3 O^lc- ^ j3^-a ( fij t ^JA^a l l o^ilj- 
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kjj 4 1 j|^j-aJ! (_Jl_ii3|_^ jj\ g 'ill -jj) >&jdVl ^lluj -jld 4j»VVl ^jjja! £y* (3 *>ii l aj3j 

4 ” i aLeJ J_3j . (J\ jA 11 A^jiiiS 4 d_3j^jl A_d ^_3 ^j_^_J La La! . I^jJaLuiaj c- LjjaI] ^-A-k.nj Aj-djjiJj 

. A r> t nV 1 (jdl-A^JI ^xJj ddjjj 

aj jTitj ^jJl ^ja31_j 4_jj£J! (JLidl ^_9 oJcLuiaU Ij|jj_a]I (jjjljjll jjLau 4<d)dl A w AyW ^j _i ^L-.aj ( ^_3j 
^Jc. ^jj_aj mi aII ^Jjall IaJ-jC. 4 ? * Lilli 4 jjjjjdjVl ^L_*-a Ajj .Aj_uJl <j_A A_iaa1 y!&$\ ^jdl A_jl ^jjj \\ 

^-Ic b_y»-^a 4 (jjjjaJi 4 -Jj.^.*-a 4 j 1 ah Jj£ 4 (jj Jjga jjj (jjl ■ <nj 4 g- In l J s>y» jJxuJ >4 - iLr^lll Jj 

dljbrnll *dl_J ^1 JjA dal (j^A ^AMlJ Pjqir.i^a 4 LdS Ji 4 ^jslj J^IA ^su Ia JJ 4Aaj1jJ (JJjJa 

qJH 4tLoi±ll (j^4 A-CjA^ A ij_JJ 4Ajjill J_1C- LzkJjJj (jjkJuJ IaJ-JCj ,&dll 4_J^3 ^^Ull 4 4 

dLdj-o 4 LjjjJLaU jjjy VLid diUU. 4 A ad£ll ^-aldJl 4^iW All AaL^£11 A j* a>11 ^5 dljdac 

A jv t >ij ^_3 1 A($ > 1 4_jjJi ^»jj_aj t »a11 £_9jJj 4 ^jjs *■ ^ll ebill ^3 eluullj (Jl^)Il ^ 3iljj . IJjjjjVI ^jaLIII 

. ^jj-a pljj 4 ^ u»a1I plj; Jdlil 4l^lj tj^lj ^djJ 4 illj&j .(jUc 

dll a ^dl L|jj-a]1 ^ -$ (j_j-jljjll (^ja 1>J 4 bj Lill lu (j_A y £-La d_3j ^-3 

b];j^l t_iU ^>a J^Sj ojjy (jl/l l s~i) (Jid ^1 a! 1 djl£ 4^^-jJaLJl ^^3 ,<j.lJSj31 4- nii^iil 

4oJ_^.1j od^Jj 4 A ]^-\ A J_£ Ijjjj-J (jl (J-Ic 4 - \ y jJJj . jjl ^aII Jj 31 4 4 J J.^ll 4 - iA L^lll 

4(JjVl *Oajixuj 44 . nl ^LaI^ (JjI! ^S-uj A 41 1 tnj 4 i^jjJa’iLiJ (J_i3 ^JailaII AjbJ pL^l ^Adoilji ^3 a 

SjdV 1 La-L 4 d-L1».aj 1 AdjJojl ^Lulj . 4_y_i-tfaj tilLliljj ^Jajixuj 4^Llil ^Jajixuj . ..4 _a1 X_a <jISJj 

,(j-udVl (j^nK am (jnWll L'Jdk 4*ijjm (^i3! 1 Jc- Ia^j ^.j—idj JJ 

(jjjjl)]! ^1 -jj 4lj|jj-Ail Jdb l^i£ 4 -^^cLua 4.1 w } d. SjLuJI idJjli,l 4 ^j^^ C 5 ^ 

4 j aa- ui j ^ s _3j (Jllll ^ixu V^j-j 4j;Lua ill Jjd 4 4^113 »<L_^la31 S^L-a]! <sli3j ^3 

^jJl 3 jl hmb 4 ^_a jL^j]l (jj-daj jl .^jjjlill (jl_jltj Idk, A A^jj^a d-3_^jl IdA ^_3 (jj^J 1 

1 Sjjj jjIxj ^Lll 4(J;iIll 

(JLlAJ (_£_>dl '&^A ^jjlAd. 4 A . .Jl^ll ^gj] 1 j);J-a31 iyA jdl Idj-A (jjJjl-A^Jl ^lall 4pLalA ^Jl_^. ^^3 

djjju i^AjLiijJ pLlilj , IdWl dLJSll Ij L>»AJ dl \ t s*\ A jdlj 4Luljjli DjdV! <1^1 Ja^J .^JAUJ 

(JS_jjj A tnji^ll ^j (jjlVl j . lSjjLo ^ a > aj gj-> >>ill Cjlj-a.y Aj"l jJjdj jdl LW-^- L5 -3 

^J-uiaII o.ldj — ^_JdJl At_a. j; o^aaC. divlj (jjjJ 1 ^J LjJaJj ,^jjdl 4_j^3 'j^xjJaJj 4(Jjj 

Idu 4 dJjtJj .dljl i^ill (jj-LjJj A-iLi-dl ^uajVl ajdVi 4 Ljj^Sj Ac. La j_£.1a ^Jcj . 0 J_iaLL ^_ja JSJj 

.{JJLLUJ ^A4>U ^jJI AaIxJI S^^L-dl 

£_aj ".^dajS]! 1 jl "^Dail" ^ jju 4^jajjj ^a_ujj ^-ill A-jdlaS]! A j^jljjl£31 t^nll S.1 aj-l. a aJI tjiin n j 

1j_jV1 (_£ — ..^ua! 4_jjjdl dlj-i^aVL A uiji^sll ^c-laj .Aa-ujI ^jjdlajl 4. \ >>n^l <—id d_dlj rr \ l 4 pL^uaJI ^J_Sj 
ILAj »4 i i rnll Ajl^j ^^^-3 Aaaja LaJaJj 4 LSjjLaII JiJ^ 4 cJjVl £ jadJl Ajl«^-j ^^-1] (jjl ■ ^ij Ladcj .jjajI^aII 


(_j-3 ^ ji.^ u> T dil j)\i ^-1 ^Lu ^jl Li_iajf ^Luill (_y‘^- 
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a n-'ill 4 _LULa!1 <LjI$a! 1 (j-g AjlaJu Lalaj g.l^$Aj! aAc.j ,^j null jLk cJjVl <j1 ^ \*\ 

^ jo3j 4^}^V1 4_uWJl (j-c oAaJj IaAxJj i—ul^ (jA 4 .».aui lilaAS t4u]\T> aII (Jx-aljjjj 4_jLiii. ^IxJ IaAj 

. A joluSJI | ^i ^-Aj\ ^S'_j lilaJj - jLkA j-c Jnj'S l lA^ jj\ ^j^nl'S a! I SLl^ — SA aa^I 4.t.auJ1 AjC. A a!}^11 

& * 

/jjl . s-\\ jjl l^iaII . lAjyyi (J_i-aijjjj .“A_njl^. 4_3jC. i-L-dlal! ^_3 jj A^Aa 4(J ; u!jAl] 1 j_A AA.C. i-1A tun 

4^1 AA^I gJajj 44sAl^AI CjLAA]l A^y^aj 4 LAjjLcI! jLLaJI Clij x .-nil *sl^i C-JA > s-\ j y Qn AjAAcj . Wi 1 ^ ^y5jj.Al] 


t ^_a 4(jAjlj-A]| <j! JLL . lg. t U-t.«aj (jl (Jji*J! ^-Ic> <■. 1 >jAj o^J4& <AAlj-»-a1 — j-* (Jjj'll 4-jl jA-jj 1-*J 

Ia£ 4 Ia oic- ^kJI diyA Axj ^LallaJI <C-Lwj oAA .yU (_yAaji!l y frxo fljl jj ^>J IjAlA l( ^uii 

,Cliflkjjjj jj-^ k^illj CiijjjS (jAajVlj . (JLujI iS l\ Jgjj j-A jjJjl ^Jj (j-uul A_3 (J-Sj^J! <—jl •) ^ IaIj 1 ' 4 L5 _1a Jj-SJ 

(j-4 Ij2kyk.j . (jjAal^!! (jjkini'411 jLoi^I (j-4 <■** 

(jSJj .4_JV1 ^Llaj jl (jLuijV 1 ^UAj (jL£ g- h >11 j-A LiIIa j*!L*JI jA_ia 4 4 Ijl^ll (jjlaAJI aJA (_£A_a ^ lr- 

j_A AjJaII ^ \ l i-njj 4 4 kHj rtH ^jJa (j_A l^aII g.L*Jaja . (jllj-uill L5^ -J t ^’‘ 11 J 

4 JlIaJI ^Jj .JJ3! 4 <i j^l \\A J_i& dlij] 1^>]I ^ ^Vn 4CiyJi Qll k^lAll 

lycLa j_^] 4 ygju^LiLc A—a u. 1 j3ai Luj)j£ u■ '-^j • ■• ^ ^j_jj . Ij|jj_a]I ^Jj ajyjtijj a l uj ^11 (_j-A ^ II 

.\^_jUaLojj A l nj >^I1 4-jJjj^uLA (Jig 1 ( ^gAJJj .Aj^ ^JyAj ^Jjoia]! g.lAjV ^AjjJj 

(Jl V'ir> v i I CliSj ^j_a LjjjS ^j| Aij_*-a (_yuj 4 _jLj 4 jk n aII (Jja-al ^jyujjJu ^j-aa .V^>»J 

(j_A <—Q t ^"l 1A (i j_a (j.kLA-uiIl 4 jl^j]lj ■*! J'1> (j-A ^gjluiJJ LaAjC. 4 ^ * \ \JJ\ 

A^ La£ dlAJ A aU^iII jj_A Ax^-iAJ jjAjJI JP^aLwj (j-^ jJVtj 44_AiIa]! ^j_A ^JLaJla 

. ^Uk.nll ^JlxJi ^_)A DJJ 1^1 L ,V Iflij «o-ljll 

CjIjjaJ! ©aa (Jl iuAvU Vlyji (j-A (jj 4 4_ijlA_uJi j^sj kti^A j_u g.La_i1 (J_£ ^_a 

A u-fiiji A_aj3A]l £r k^iqll JaC- (_£^AJ Ijilil (JajjSjjjj (JfrWj 4 4 —laU ^ (Jjl Aixi ,AjjUujJI 

^j_a (jUnjVij (Jl 4*1 I (ji .aIjjJI A j_joUjSAj1i g.LuiJj (Jl*^j (^JyJ 4(_^jljJi 

l_AjjJaj oJA ^ a! 1 (^_la]lj . lg—xu&j ajV^Jl (_^1 4 (Jaa-uJI CjIjjAj 1 m aj! ^^-3 aj_a j (jl£j Iua 4 aU-^11 

4 ^>ai 11 jj-^1 ^J Jaia (jjti! - I aa (j_^j LaIaj 4aajj .4_dkjjUll Cjlaalyl]! (Jlij^Vl 

^ Aaj lijU 4(JA^J1 A.AJ,lr~ g- Lajoj dlAJ 4_j£j£il IaA Jc. UjliJJ ^-AJ .(jkiAknll lg_J (j^-*J ,^^1 SJjxJI 

^ij-xu 4g.l_^j <a11_i& ^jjx_kxll 4 _ajAxJI ill g Jjj » a^I k»>^1 a] ^Llaj yllxJI jLixjj c al^ u^lLiA (jtj jlijc-Vl 

i^nc. y J\ jjk ^ ajjs 4^-j^-.xajI (jl^-g Ia! ^j-ual 4—iu£ IaI .g.ljj^Ai! a j k^ i'uj (jjjljS jl 'vL^aAa l^Jj aU^uc.1 

*(jaA]lj f]*l\ '^XS* (jliluiA!! 


4^Sjj-cV1 (J^lA^Vl A-1a £yA 4 4A^LuJI (; j_a k A (jly-uV 1 (jl£-uJl (jl 
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jj 4_jSJjjlSJl a indSli (jjaaLjj <j1 duki . .rij^-di <j_A CuLeU^ dJjU 

I')') 4 C$JJLSJ C5^-9^ <—£1 (j-uCo 4(^iLuiJjjjp ^i9 *^UJI 4 jjAu] AiL^jJa t >^*>jl (jjoJajlc. 4 jSuU^jS 

*4_jluS]t 111A AuU Ia 1 \k l^ ij 4 UU aI! *Ajc- 1 JuaJI Sjjy >.-nit 4uUiSJl Jiau aJA Jjuj .AjLStJLuiA UujjS 

4(jj ; uUj£l] A a! 1 jjUJVt £ejj-a ^3j »<—Jjll ^ Ay a (jf\ ‘(^jjjaJ jJ (jJj'ljlumV AjaUI aJc.l£ ^Aj 4 jjjJJ j\.U) 
Ac.ja-) a (jhjJJ.uu.ftIt jpi ^A^uiS 4^*A L-jjJi ^a“\a p 1 >>»r-1 (j| ,4 _uIj Jij]j^i] AuxuUaJl CuUjj-sall 

(jjjiftit Ul jSU Au9^J! 4 qjq^llj L^-bul cl>^3^ 4 [(_5-*-<aUIl] Li>^- 4 . 1 JauujVt u-jjxlt ^^9 4 “ n h t nb 

{jj\ tCjLjjUulilj ^a^gjUjlu (jj^Vl (jjJjUU]l (jc- ^-udjl iS^-alic. Uajl ^Aj .^Jj*4aI 3 4Sjdij]l aJj^Jlj 

1 a ^.ri ^ ■. 4 jJuj L^jS A d t j -tn A ^ >d Q a (juJjxUAJt Ul) L ' *'t 1 aJLuj t ( ** J 1^-v VI I ^QQ ,4jjuJ'^tu ^iSult 

iAuj^fc ulll (Jj 1 k >l ^Jc (J^* j US 4 Jjflc- <_£JU ,4_Jjli 4^Uft jpft (JjLuJjIt 3^^ 

Cut ^ j ^_9 A ^il SU /j'luuV t A_u)l^"‘k ^ i>It 4_]jU^ft ^_9 4 ^j*^j_uU^S jj ^auUu ^_9 4 _j1j^JIj 

Jux-a (jl £_aj .^V) A uui£JI £_a U3U ^A (j .aa <(jjjljjl! (^paju (jjjju-eaUJI ^J UaJ ^ >>»')t Cij 

4-JjJI ^ ^ uUi£ jj^>^ tujluJJ Jj-ftC; (jjj (Jjl Cjc. 4jlau Ujlfl 44 J>uA ^tjlL ^ 3a* .ft (JJJJ 

t^iqll Juk.1 ^jj di^tu—JL Lft^-Jj-ft l^u9 (jj^J (_^t 4 j£jjla]l£ .1 w a ^a. u 

4 (jliau joJI JuSj Au£j]jjl£]t 4 uij'^Itj . j^-a'iuul Au9 (jSusu (_£jlt ^3UI (jb LujIaa. jjjJJ-ilAjt Jalau 

U^J^J ^slu i l n ^9 (Jj-^tjjj (^cJt ^IxJl jj-ft Loj 4 4jjujj]t Ail^jtj »tuj^j]l ^iuj t 41 si \ US "cJjtu (jjAAj-a" 

(jq^kTi UjuCj .JU-jJj ^Juu-ftlt ASU^ bub t-jj^jit ^iuj U^t S.w Ult Ajj^Ja^UftVt (j-ft ^3^ 4^^ 4 (_^jaV1 

US 4^-JuuJ j>S]j .^jtjxuVt A SU^> J-ftJuj 4 U ^ j~y n ui ^Juu-ftlt (jU 4 (jjJ J- uUA ]t (jllj US 4CjijjU^^ 

^^Jc. JiUj 4a1^-fttj 4(J^j CuL-aj A9 3J>jVt CjUIS (jj^J (jl 3^ cl>^ 4 C5^ j,)Alj 

Uj 4(jJajVt P’Ukjl 3S ^1\ (jjJJ. uUA ]t ^jajUS 3 J ^j> J 4 CuU^llUftlj (jl Jnitt (jU*Caij 

,SJluu UjUjj 4uS;iljjtS (JjSj ^^ull (^iaUJt t3]j 

jUJ ^i9 .(^)UUUll 3^^3^ ^AJU 4 '^Aj A L$ 4 AullUvUI tSjjUii (j-ft (jUa 3^ 6< -r^^ £^AyA (jj 

UtjuuC. (JjU ^a^jU^a. jjl ^^Jc. JuSjuIIj jiflll ,->^U >hJ UJi>* -i:a ^ 3L ^^ 4■ i.VUj 4 AuJUjoJI jSjjuS-«» 

^Aj 4 jIS iV t 3 u9 (_j-a 3^ 1 ^V 3 * 3U93*l? 4 3UJIJJ 4 ^ 1 a 34 > a\j Uj^ll ^Uu 4_j t jli ^ *i» A (j_jJ (_)jU-1j 
JalaUftit jj-4 ^3^ L5^ ^t ]\a\\ aU 3^ — ^ftuU^jJ 4jjlU ( ^9 Ulu 4 ^lAJjlj 4 Aj_^j-iC]t 

JLA.JJ V (j £^J *S4>Jt ^Ijjj (jji J-U]t dilctjuj ^-ijj (^uit 4 3 jL (JaIaJI (jUaJjgJt 

p t^jl (jt U-)j . ^-AlUt Jlu^jVt jA (jjjUcJt UuUSIt 4_J LjJJ Uj . ^j_J!u 4 a t p^_Ju (jjJjUuUI JUC> 
(jJjUlt ^Ui9V 4ulc. t Jut (jJajJjj (j^ 4 -1 > jj .t_u9Uj jjl 4 - a (_^juUJt (^jnWlt (jU 4 4_9jj*U! ^Uj jjA 


181 U ^ 1 j% ni<C ^ AnjU^jjJi cjliUnj^i Protestantism in the Sangre de Cristos-t Randi Jones 

Walker. 

182 _(x^._jLdLVI S.w^ll d)bVcU~ 

183 .f^U a td^j^dl AJC.^ -=UI ji «jU- 

T-J - ' ''■ ' L 1'. - 

185 j 4 jji! jj>j J 1 ^- The Late Great Planet Earth -i Hal Lindsey. 
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J-ilajJ ■ 1 J» J 4 A Joiflj ^jdjj) (JJJjdljl ^jLiWll ^Ic> Jj-Ct ‘—Slj —j ^j^SuldJlj . S \\^ xnl SjjjJtl 

(j0C.ljJ_) “A J 4 -1 Ajj (j! I ■ 'i ->j (Jj 4A_jjl^jj Sjl jJa^Il -k ‘>1 ^ L*irs i <■ - A >j 4tiUj (^jj—jJaC. ^_Sj 4A_j£La-<a 


»^ l ij (jl cddj 4 aA£ ^\j $4-dj£Jl ^Jj Jjpu J c^Iujj ^-LuiaII^ . 

jl^jVl JajLuj - A_-aljJ ( ^3 j .^ILatll g-l^-al (J£ AjaT^I i a L»l <y \\ jAJ^J 4 Y * ♦ * ^Lc. 4_jl^3al £-cj 
djlp-^jj ..i ^ l a jI . 1 £»*j 4-i3& > iijlajjgJl 4_ixjjL>ajL^]l c_ iVj^jj djlil^_i!j 

^j null (jjj <(jld* ( *Ja531 <dd LaXc-j ,^jUwj J! A ^ ■ lalj ulil^_^cyj (jjjljd3l c aids . Jj 

Aj^Xllj 41 g Jflau k H 4Sj-Lu3l ^«<Lk.uJ ,^3 g- l - lMl jl ^JJ L^J^ 4 AjJjC- jni'ljni 

L_fljjtj ^jJl 4 (jjJ_^4^A Ad^at* CLiJ^j XJjuj .A W all ^.a.kX (j ±ajVi ^^-Ic ^^>11 (j-^ djljlua £_ija) 41* ja-> 

:Lqj3I jLuj 4di3jli 15 a (i ^a £_X ^531 ^LdiVl (j^*; 4 n >nj Jjj Xij .<531531 a_ia3UJI 4_j^JL IxajS 

knjj g. U-ll.iuI (jliajj j_id ^CjI^LuiSuII (juajuJ IXj 4A_i^.jja CjI^jLL) JuJl^JIj gjda jl^-aJl tjA *LLi 

.3X.laJI AX3VI ll/ikLij jk AYtu« jjdll 4 ^j 3 (j^j '('(jljjj pjL-sa) (j-ajVl o\-w tLJ lj 
^ jJajfl .A aj V^ll jjj l s*\ir II ^ SLujIj-oJ duLjJaj ^jj_^jj-oJ! Ijj j 

^j null cJ_^J La»lj& 4 C5^ ; C 5 A? .(jjJJJ dl^J I^jJju (jjjjJl {jjJJkJxa^l (Ja.1 (jA 

Ia&Ij 4&2_l>i>U ri,h"lj Ajl jJjjB "4 4_1jj^. CjIcLujJ’j 4 4_Jjj_2fc.j 4Cjl-C.Li-gJ i cjjV)j 1^*^ (jjSj-U) AjJjC jjJ 

jUA i Sjj A_jJ .A_iikJj\j A_fljjj (JjjjJ 4 (jjJ J_jjo1a]I ( ^g_a 4 4 _jLj£J1 ^^-3 SJjjlIIj 

,A_j«l^jjaj (_jc gj-aj! k" ^ n q\ c. ',->j IjA . ]1 

(^Xa ^-lc-j ,UaUul Ijq .^j d il^ c ' 4A ju^lail ILujIj^ IflLlu m") dil_c.lJajVl g-L^lxll 

4ju-aj ^ Jj! V A_jj mi in L-gj 4 (^jjj.*I ‘4^]i 4_jl "i^ll ^-3 ^ h’ill (jj \j (JJ^XuIIa]! ^LaIsJIj 4 Jj^C* 

^^XaUJl (L5 _3 4^cjjl_ll] A is>A to^ dul£ A_jjj xux]j dll nVnll *jjS> A aojjj ,4—i£j£]i Jffi a.h 

kinll£ 4dL^lxk-tfajj]lj A Adfd <j£_dj ^ 5 -^^ 4_jld^]l ^^4 4_jlj^]j dlLjl . JjX-MixJjj 

^JLxil ( jjjS .1 jj •> 1 4 4 - 2 l;Vi kni (J_daa1 j_aJ A_Sj^)*_A]i 4diUj_ii]jj ,4 _jj_ujI^. A_^jj_joi 

4_jLj£] 1 ,-k > •'k 1 (dll kilaull ^ 7T j k«-nl d ^^-l} 4 _j1_j£] 1 ^^3 (J x^aS Jd 4JlLajS_uj 

The Scofield >a uidall ^jl4 ±nV 1 /jj) WL.<d 1 ^ .* (jj^xuLidl l&Adljj .A_udj ^jjjjJLeJl 

Hsl 4 ^!jj djjjj ^1 (dilg-jdll ^j-g jn^ll (jjalxuVl 4^ ^ ^ 3^» JjV jdj 4Reference Bible 

(jj-idjjjj 4dlj (diLLiLu ^ J 4the Late Great Planet Earth A^dyi s>AJI Lindsey 

^jlkdVl dilclxj jxadlj jiE jLd.Vl 4dijljAJi (jl l^ja ^adjj ^^33! 4 a.^.i., ;A i1 JIujjVI Adjd Adjj3aii3l 
idlj jld&l l j£. , cuj .^cjjlUll A3X*a jl Ljjjdc. La IntdljA ^jtj AjjJaJI 

(jl 4 3^ajjjo3l 0 L& _jy*_J LaXc-j .^dLa]! 4_jtdll ^>^,0 djLc. c. 4 _ijjojIaJ ^>d£ g.^dJi 

.A Li-b 1 la3j ^JiXii lKj .cllljjlL^n.fkll A_i3 -^3k.j V C-3_^-c_dJ! ^Uaj A •% )Vi31j .g^ ( ^d (J£ (— 

A alld a j-ld ^4-LiVl (j]-9 4X^>Xl3! ^^Jcl k.^ Jl ljX-*-a !j] 4 4dl ^Jnr> 11 (> ^ : ajIj3j 3 ^j-g ^lauj Ld 

jXu (j! 6 C5"^ LH 4 — LL31 ^Jj l_L)Jaj 15] 4(JiLJljJ *3^*^ 3J^.j3 ^>&UXa jd 4^ In k nil ^jJc 
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AjJJ-jddl! 1 j m ( ^j]\ (j£]j . AJjkla A a hit j>c< l“ \W 11a 4 jaIaII Jj £dlj]| tjA~A-Jte]t £jjU Iaa£ 

gjl 4 A_j] j$\ jajj.k.ai] A_jjJaj j \ 4 — a Juj£l IjLs . ^]»li 1 ^-LUJ ^j]l (_J^Li^JI j£. 1_L^. I a li.lA ^Jjkj 

Aj-ua^Jlj !*jjjj jjSl ^lluuJl jj£j WiGr. 4^2kjLk j£]j^_a ^gJj ^\~*>^kj V A_j1 (Jpl^AJ (jj£] A_lgja£ A-a^ja aJjLia 

t<-n]l fijjb is^" (j^ ; . *>J f-ic- 4 (JjjLuiV I LaA (JjJ1£a3I 4_jIj£I1j A_T^li 4 (jjJJjaUAli A_luu]Ij Lai .A.ILU 

(jj-lll 4 -JCjIxhJ jl ^JL*JI (Jjl^-J 4lldjy t a!3 AJjAxa ilijjj—.ij jc. djAill ^3j . jUa^i ILa jAjJa jIuSj ,^1a]I 

^aUaj jjljl^J ( *£j\i 4^1^U ^angjJaSj jA V^JS ,AjjUa3! 4 _aIs (jjJ-lijUA]! (Jjla-Jj .^JAiAlicJI AJ&aw 

. jjliij jojIuj djj Li k ii! uj&jImU (JjJjajjSjx^H ‘LajUa j 1 AaSLj]jjI£J| Ij^ull Uj&joujI La£ • O-iliJI 

JjSl ^IaI 4(jlL-a (j£ nil SjjLul jjjAJ jjjljii dul£ LaJ_A& 4 4^1jLyljj jjl"i kVnli 4 1 Jfl j t « UjUjVI <^-3 

A_j| 1 -La tjj£ jjj_ljj 4 jL£-J 4 Jj1a]L*.j 4 (JJjiLlJ^J4 Q i^ 1 Ijfl .A JiMI .a JJ^u] ^IxILa LujIa^. (jjjljt* iV 1 

jj VWa] 1 (j^aju J £_aj -4jjLa_uJi Aj&LuJI CjLjS?! iilJj (jjJ-A^A jJb A_W! jL£j »4_aij1 ^ -£a£ AaLLLaj <J_A3U 

• ‘l ajS 4 aV*i L$_jt£j CjJlj ^\*\\ Liakj]jAjj£]i jli <.Ajtf s T$\ S^3aj3! j£ja ^ -1*J ^3 (jJajSfl {j] Ijy •>jj 

.pLiii^lJ Aj^jjI£ 31 A tnj‘^11 A_AJkjj A_a.j JjIa 

(^gjLajoi ^1 i .u A_aS ^ 3r- A_jL/ ^ i^fcj 4 aImJI A 1 * * *>11 ^a-ui LaJ ^ L.' aU 4 ^_3 

4AJj1^£]!j 4bUI JjJjUj .4_ij|j-aJI 4 —al"^ .a ^ja ASj^La]! 4<-1aWj^]| Laj (juW31 j 

4" \ 4(ja£jcJI ^ 1*3 A_ajL_uiJj^ja]! LaI «S/jJh jJ^jj ^ a!£j AJVij .A_a^£3Ij 4AJj1 LiaIIj 

SJC-Ljaa jl Ja-MJjj (jjJ 4^ g_M» fljlj A_^JVi ^1)^} MJ (JaLaII (jlj ^Laj^L A£.j9Ja CijI£ 

{Jj 4 AjjLa_uj AS^xu Ia£ 4 j)^k 1 ^_j£- jxaAJ ^jjS3i .Ac^jUalwaJi 

.^alac- ^a»na (Ja3 ^ja pJuIl Jla& 

A_La^J 1 A-Aa^jojll A aI^’iV i jjLa 4Ajjj^aJl ^kjl*Ji IsSjj »jL£3i AjjJajj 4 A_aa . .i‘i31j 4 pW JjJju 

♦ (j^m xaJ (J_A (jj-aliaA Ljj£j (jl ^a31j (jl-A)]lj AjjIj-jac. S^ala j)_A (J_A 4^jJac- ^a ma j)_A V 

(jl jA 4 j) jJ.1ulaaJ! dJaaju La] A_j_uia]L Ljajl 1 j-ujV1j »Uj 1 n-ryl l^i-uaj L^aa (jS-aj AjjLII (jjj CjI t^ljlujj 
Jnis (j^J -(_5 ^Lx] 1 (jLiouVi (jl (j^J 41 L>j l ni ^] jjJj 4^^>jjJ) ; iAj 4(jjLnVn1i Ai*^aj (^L]l ^3U1 

A a^£J 1 ^aJS jj^k ) ti-'il Jli pLaIxJ! (jj^J (jl >A A_a£a^1j A Afl >a 11 4l:LiiJal£)]la p\jjja]| ( a^S 

(jjjliJI J-A 4 A_sl a)C> 1 ^gjj (jjfiljj (jjJAjolAAj! (jLSj 4^gjj_^jj]i Jju La ^1*J1 (j_A (j Li (_5^J1 ljujkj .1 J'^ki^Ii ^.^xuJlj 

j_^AJa1] Aajjl^ii Ajj|^jl A_iaIijjI] 

Jjj_i ^_Ic. — (_)^LiJ! { a^aLlaj ^)JjL>"i \ (jjJJjoUAll Ijj 4^ 1 a (Jgjxu Ajlj (jjJAix i ^Ixll jljj] jj ^ Ajjl^-a (^J 

(JJjJl (jl sl^S -13 j-Ajj&j 4__!j^ .,i.1 . A-Jj_Lu]^ (jjj-Jaii Lo^_a IjjJ 4. \* L Ai.li ^nll (jl SjSs (jJaSjj 

^Ll AjtAuj lK (jl ^>^3 ^aCJj LjjJaLA (jj^lj Slj^H (jl 

JAau La£ 4A1x*i (jjijiLj A-*Jj1 (J^ j-aC- (jl CjLuV ^cjjI^a]! CjLa|;J jj— .ij Sjlx-J (j^AJ 

A_ji Lajj »^jjaa]1 Jj 3 iijLijali jLi^Vi £ a~> j <-a!c- jl (j^AJ j-aC- — A j^x “^La (j^]j 4 (jj^jljj^ji 


J ^ jkll AaJJsM AjIjjIL The Genesis Flood d John C. Whitcomb j Hemy M. Morns. 
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j*al ~*> a 3 ]^ tA-jJjj k AIuj 3 jjjj {jjjxuC. ^gJj S^jjjC jiiiAJ 3j£ A_i3lS A.lui L_flV^ Ajjuj 3j^ J 3^ V-J3t > <-^31 3 ^ 

a3 CjL 5] jl JjIa dulj ^juLa SjIc-V 4Aj£1a31 CjIjK* a31 jj k.-,4"i SjIc.1 3j3jI*j t"^Lkj| ^c." 3 =^ ^ a . .-,j CjIj La 
aT^M ^jt_J ^jjV> ninl£ Aa3 ^3^ 3 ^^ t 3 ^-^^ j^»jfl .gjt^ill A£jxul ( 3 C ^ 4 £AIj3I ^3 itilliA jj3 

.SjjI3 ^ an ^ jj-aj jlgJaV ij3jj C—it-L V 

( q> ujj ^j.:<a-uijl tJjAj ® Ajt_-al^Jl jfl-uj^ jjjjJLoJI 4_j\ 1^31 j*_laLLa jJajt-J jjaiflJ \ x ^nj! ^jj J Jalxcj i 3 ^ A& jj 

g-LalxM -1^.} 4.. ^Lajftl jj£j*a <31 L>^J^ .(jJajVi jJ^>a LjS (j^ajoij l^jL ^"c_jjju ja-wJIj 

La^la-w! jl jLolbJi U-Lmu£ 1 jl -*3 jj >oISjLJ djJ^I jj^^Aj <-j 3 jlf.1 La^j 3^^W jjJjlaJI 

Acj_uj jlj j_ul tilliA jjj3 AjI ^jJc- (JJj^ 1^1 <_fl\ jou£VI IdA JajI ilj xofij AcjjjIL *LiJja*J1 Ajjj k^ill 

jU I^Aj olall 3 j^nWn ^LboiVi jV ^ v w j^hii u!^ ‘ jjiijjjlj fc l<£j .AjjIj ^jjJa3i 

(jjLi JJAjjl £jIjj .IjJj-oC 3ilij {jjUil ^ l* Mill j-a 33^ 3*1 A^Luj-a j »n m (jJajV! £-a 3^^ cj >^i31 J-U-uj 

jJjj_*Ja3l j£Jl j.1a]Ij Lcub 4Lg-Wj 3 3>jj 4-£jVi-31 g-LjaiV^ ^J^£u 3^^ ^U-calkJi A jnnlll 

:4_aLl 4 K n\\\ cjljji. 3 Ua 43 ^^ 3 ^^^ (j>>» \ LaSj .CijIjS <cj_u <Jaal^.all LojIj 

l_iIj£jI i>iqj LaS LaLaj t 3^^- J-^J-^ -iJC 4 *CuLj 3^ W <cj_uJIj CiUajI Jjj^aj 3 jj—J£ jLa 4 jluj1 


djLjLaxJ! oJ_A 3 £ idjLaj^j]! oJ_A 3 £ ‘Ls^^* 3 ^ 1 m . nL 4 ( X_LaaJ! <_£jJ 3iiJI 4 _JjJaj 3] 

4 31L LaS <^U! ^gi L>^' £*+ <■ lj£jj 3 j£J1 3 *^ AaLaC- 3^‘Ja Ijjjau JjSS\ 

^s-lxll ft lA Ua>,h ij ,4_iJajaj cHjLilaauftJi l^JalLusj 3^^ 4 ^ (jjjJlLa V 

.<JU±ln3! ^gj& SjlnjxaJtj 3 )V*^ Sji ^3aj 3*^ ^ LaS 4 ! W\a <ili 4<Li3JI 3i)^ L5^ 

,<flxala jl 3 ^ 3^ <( >a 3j£j 4^^Ia3i 

L-UilSj 3 ^ 3^S L«^ A aj^i m>a Lculj 4^^..nl 4Aix«i\i31 3>1) Lc£ 44^^131 A_aj^ia3\ 3^J 

3jJju ( a^Ljj .^Jtjll CjIjJl^j J-Ja Lj^j A n >^ 1 >^3J L^jl J_a. ( ^Jj 3-^^ ^^-3 1 Aia& SjJi aHa 4 Ig-uiaL L^jLix 

^gic. L jS^ s }\ Jjil t hj 3^- Cjl^JAau ^gj] CjljjAau (_fl\ ^ IAj.) > n^i ^jK~~i >gj V djl jJa* .a Ia.^j LaJuc Aj^JiiJI 

iliLL^Vl jA ^i-lJi 3 _^£j V LlA ,-\a t^j 3 ^ A_i£-aJ V ^gJj ^ t l«- nj jl A^jj-a Aijj^aj 

V s^a_a13 Ijj!_^i ^3 3 j*^^ ‘ 3 ^»Vi 4 Jalij^Vl 3^ 43 ^^ 3%^ 

.AlaUi A-lo A I jl 33% k a AjIj 3j ) *J L11 AjIj 3 -c ^ 3^ Lt-uU 

3^Jj *Lja3n Ja^-^ LS^ 3.^"* 3 "Ij 21 4 Ala£j 4 Lili-a3 jjJ aa3l 1 ^£axm 3^^ 

3 ^ a_aj^ 3I g-L^V^ a^ja. 4 t x. ^aj] Ija L»j 3 3lac. 3 -H^ 3^3 j>Ha .4_i£\j£31 a^j^-j jT n33 I^aI^ajxmI 3 ^^ 

g.^g_joi 3 £ ^^ 5 -^ ^A_Alla-a31 SjLo3i 3 -0 AXj^.j ^hnj £- < ‘) 3 ^^ V L^jt jj x<-Vi 3 ^^ ^ Aj! 

Lu^jAJ 4^JAA > r3 I 3 I J_X ^gJJ lj_x J-jj£3i ^_*Jajp 4 3^9^J AJ-mu31j 4 J ,u£31 j\ ^ ~1 V1 Aj^Iijj ,3j£ 3I ^g_3 

^jInTi nn V Lajj A^jUJ! 3I 3) 1^. 4 IjUjj£j — diLjaaljj Laj«a *3 aj^ ajjjjL^I 
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.AjjjaJI jjg- SjIaJI 3 * (jj^J ^jt ^ v> j Ajt j_y&J ^ 3 £jjjj (jl 

3^-J ^jj£_uj ,1a. ^ Ir. Ijjjjxa - 3 ^ ^Jj dj|^LuiV|j A_ialaII A_ic. lnuuLi V 3^ Aj^LuJI 3 ) 

. A JAAfl^i (j_?^ ,^ 5 ^ 1.1a. A_aJL*-a dAiisljJ j^JJ - ^A_uiSJ i^JaJ lalx a jt ^JjV I ^Jj L^jjLc AjjjS 

t^jJLcil jaajjj L_j] 3 (j-c ijjJasij . dj|j ^ t a ifrLxajj i 7r Li joalij A_ul>LuJI£ 4^AljJa ^Jj j jJajjj 

(j-a ^aJLxJI ji \ xa jj ^1 tdilj •%» aII pi x«aSj ^_jj <—£l_£J ^_I*Ji ^£Jj . ^_1 xa ^_3^a. 44—jl > s-^\a A_jj ^Jc. LLlIi (jj-aJ_flj 

JJ-Aill S.1 ja (jj-aHauj i—flJji>o oIaj! ^ (jUajJ A_ijjj JU ^j-3J (jjjLfl JLLa 

dlL^l (jj 1 * 1 >JJ J-^J AaJajaAJ A_Aj-wJj t^jL^Ail £—MJJJ AAJ (jj-£il (j UVil 4 pi—ill l 

A_j1jj 11 dijl£ lilj . 11A A_uilaJl jL-aa ^"i.h 15 (jj% (j^ *» CiUu^l 1 pLjj9 <3 AjjJal^isl 

A-aj jc* cIAa-A-mA—A aU-'ia SlL a 3-* cjJ^A (jj_£J! i ^yA (j! -43^ Jj/sll jl ~> 3 ~iV1 A_j^laj] A_aJJaaII 

(jjj£j (j-a gjJ J-*^ A_cjU]l clajj^oxali el^J ^LaA . 3 ^-^ IjJjc. - 

(j_^J ^ 5 -^ I .la. ^JLi-a - LJ jIa (JJJjJ (j_j£ 4 <ijj <HjI£_uja 11 duffi] L$ 1 J 4 - lllaJJ V 3 d_^ *A_ic LjJjj^c- ^aJxll cLiajj 

. 1 > a i'a-s 

\js1a CjI a\ ua!\ *> 4 "n .^1 j.-»k L^ja J£I AxujLjji (ji^a (j -a ij;<i\yu \-a (jj 

.{jal aiI j_AC. Lijj£ LaIija 4 UjIj t' 1r~ ,-k }^>V> ^3 _u)Iij 43J_a.lj Sj^j liaxa Ula m LaIIc. (jj-iJajjaj !a£Aj .LJlAa. 

^_3 dlLaJjaiaJI (jt jjj_iJajjaj ^JIjIIjj 4lj^&Ua A_Jal_uC.Vl 1 ^ I">^) A_jj (jjJ Clll aJ kn-sll A_3 jJ^ ^_jj 

J^J 1 A ^jJx. Ij^.lj \ Aj t. 1 ^ Cij\£ — Sj^I] A_LalaJI ^aJLxJl 

AJjSj A_jUa£ Sjj^-a Cjli-t^ jL£jjI ^jJI (jjj ^LaJI ^Jj ^Uaj 4 j CjVjl ^ aII CjJ r^T) LaJJc- r ^Jaaj 

IjjAC. jjJUC. 4 AbLaJA^l AjjJaUjj' A jSL^>V 1 .la^S ^SsUajj 

l^ia.! (jj^l Ad AjL Lb^ia (jLac-I ^ V^i» j L ^jic. Jaalaj AJ3iai]l jjIaI! 0 J 1 A 

L»i jc. (j^j JUI (j-A ^c-LiIa La Ajj 4 Ig li><~i\ <HjLwiIa1Ij 41^330 lij_uj3A]l£ (jjLuaA 

AjL jliSc-Vi jjJUC. 4 dLa3LaJI LjJ3LAj!j lixulja. tllllL^al A_2^p IaIUC. 4^3^^ 1*5^ 

*JLila*il 3^”^ ^)j JIaSII JaUlUj Ai.lti-nll L_ila^. 3j^^ 0^ 

ILa (jj^j 4 qj^ ,A_ja \\ Lug'll jLaj ^JLxI! 4"vWj ^ Lial (^Ll! a j > 3jLaiII ^L& 3 ^ 
js-LoSa (j-^-j ^aJLxJl 3 -a 3^4^ J' 1 6 U’^ C ’ Lh 4 Jaj^wJI 3 -^ ^'■ L ^ m l a jl_ajc.Vl 

t A_Lilj_iji*Jlj 4 ^ t > 1 jjjL l in \ \ jgiAjt J\ 3-c . CjlixuLoIl ^JJ 3_?^ 4Jal_AjVl j*jL-a 4Jal_AjV^ 

_ ^1 li \W 4_ia J_gxuj 3 a3^ 1 4 11*41~s ^ilaLjjt 3 t '* 1 11 LjjLs 4 LlI'ic. ^LjI ^ja^JL 

^Jc. Sjjt Liljj - Lia^joaJ! 4 4p\ jaj^II 4pljju^^ * ^J-uoSjJI A_x3ja \ 3j«^ C^’^ 4 ' 

3a&jai-c 4 c g La£i tjjJjtJj . Lcjj 4 a 3-c l^q» isi ^3^- l^-j-* J»>j 3^ jl^Vl 3-a JjaLc. 4^JUil 

ILa 3-cj 3_a j^aLc. 4JaLAjVi 3^A LLLul 4<HjLAUajiVi a^^Laj 4AjAjaII 

4pUwJl LaUJI a jittnll Sjiij 4 iu£j ^ ^1x11 3 ^ Lujj .ijalixjl Jxj Iaa jjaLc. jaILu liil 3 ^ 

4Jj^a3]l ^Ixa 3L>.>ojj ,A_iI jajo! Aj^I^j (3 A_jli 4AjjLi! 03 A^IaaJI jj..,.-^lj ^3^" 
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Sjia lg j£3j (j-ujlllf baj£^-a — J£ < 4 _U» jJLLJ 4L_Lu}lxa ^iij-a Jj ci*-^ <4-3 l;J A- 2 ljJ 

*b&lj-a biLjJa (jdd ^jJalill b] \(j jAj ^j3! AjlaS^\ b)jj (JS .liA.jp 4jfj ■ 1 i\* ') -^£1 bjbubU 

.^jl^jJl -ijjaI]! Ija *|jaV 33 ^ •> a 4jjjjj 

b'^ ^\bn k»j ^ ‘q '-^ LaLujj . Lijjjij ^.ibi isi\ Lub ^£Jj ,^\ hill <_ a\ ^rXV ^bl^II ^1^11 b& aA uJall IHjAj 

(j-« 1.1 a i*jA bba dlj-li (j^-j l-l£& 4aJ.W a iIiL^jaj (j^j .^j 31 A_3l^a j_»C. dljAJj .^bll *b_ujVl (JJJJ (j^ 

e[)j dibjjj]! <Jja jUi i' ij , bubdab^Jj blji*j libjA ;_ba£j jj! ^jJaHuU AjL ^jJajaij ^j£jj . ^ ■ >n 1 «^Ju3a3t 

dlbbia 4A_Jjjj|)I! bale- Ajbulj 4^-> urtnti (jljSj J^aAVI <■ - 1AJ *jdall Ajj^all jjC- <bbuVlj iUast 

«—fl\ jjjjSI ,^-9 (J-JuAj baJ-ic-j ,A_jj|jlbll ^Jljjtl! dAA (jj-^J (jt 4 J > j t. JijA. i is\iSTft ^r_k..uj bjJjuj .l^sbauSV 
4(J-^J ► 4-lbaS ^Jb*Ji JjlxiOij b$_La 4Aj_ubla 1 £_ilj-a 4A_iabjaj IjLxjI 4 ba] ja ^Jb*J! ^3 (j^ba]! 

bilAjJa j_joia ^3 g> 1 j ,jJ Lijli 4bijjlA ba^j .Ida gjjlxu A_Lal£ AbbaA^I b)J-^ 4biJj£A <j_A 

. jiu-eab AjJb]! lluaj^j 

A_j1 4N Ajjlaj 4<Jj^iaj ^gja . IaJjJa, I 4 J 1$ CjLuialj^l J tlnjl iiillj [^a 

i^LLaill ^yA J LS^ ; . ^ >J (J-^J -^bou! dA^V jjl ^ fllala ^Uaj dlljA 

Aj_i-ialjjJI La^A \ l no 4^g_l&t M> nlxa ^3j-a 4 _jojjJjj 4^j^j-l.uaJ 1 ^ *lr> ijjjLa-a 

‘^^■b (j-Aj .A-jl^j V ba ^J! 4 !^£&j 4 jjZjLkjiA ua-j ^bLail! dljj ^ojjbaij diLijl 

(Jjl^j A tkiVl d)J^^ b) -4 < i3^' U"^ ^ ■Jjahj V 4Sj_jakj-a ^JJC- l&lijjl _Ji£^\ A Jakjll (jl 

• (jliJ! (J£ JAbijj b^j£- c_iij -btaj dlbiSj (jruJj r^Uaiil J^b JjjLui^t JaJj ,A ^jl 

( x_ijpj] 4 A\ l >»bj jl A jhq] 4 AjeJ 4^Uaj ^jC. \ n^ \ ^3 4bpdS .Aj-aj-aC. A^jjJaj d)> ^P*UJ 

6^ilau ba L_L-aj S;jla bjb^Iaj b)J^ L bbfuj V (j^J * '^bJ] ~Q>\jgdi 4djb^iaj 

^j-lc- S;jLa A_j^iaij| oJlA b)^ L ° (j^ bak* 4 _u^jj j j. (j^j 4 ( ^_=kl A_j^iaj 4 —l 1 lalj dllbi .btSlj 

jjl uaj 4lj_A 4_ujVi ^^^-2 Jaji-ual] bjjlijj ,^bkaj! bjj*^ 4AJi)lj A_jjJnj ^Jj ^bl^j IbAj - ^JjVl A_j^Iaj]| 

A_j^Iaj bjjJ (j>^ o' 1 b>^y V .^-i^k-L-a \ jLbaj (jl AJabaaj bA*-^J ‘b-al^it L-jlac-L ji^jj 4 ba A_laSj ^_3 i_a^jilj 

. bjbajj V)Sa Jj ^ba-i 4^JUil jAuiSil] ^ 7 - .Jaia J ^-baluij - i^iu-aj 

4 j-aV^ 4_jbg_j ^3 4b>^J 4 .S^balb b)J b> nj-a bu£ij »^bula (Jiau ’) b)^ 

^ ^-J .bjjl^] iS l\ 1j_j] V a j ^Laj bj^ ^' >J djl ail Liia ^_Aj 4DJUSC. C flj >^ 1 J b^l£ j-^L^ 

4 ^jJaj-AT-I] ^builuiVl ,^J b(J^baJa-a b)^|_^^ b)J^ 4 bh^J k ^ ^balabl ^ ~‘)^ jl ^jjjj^aV^ L 5 ^ ^balabl 4— 

djjl i^bll Jjjjl ^0 4_jla xjj (jl b)^ A jJ •‘^bSjji-a b)^ -4 ^ V ^-a-a dlLiA (jLi 

. ^kLL.gjjjj ^3 bjjj-aJl ^3 ^ jb-^ ^bat 'jjjtSjj b)^^^ b) -4 Ax-La^-li jl 4 jj-ad S^AJt-a A ^Jj 

1 ^ 5 ^ bj 2 tj^a b)^ ba Aj!\ . l nQ 1 ^jj ^ 71 V 4 Aal.iijJIj 4^gjbaaj b)^J 
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lAli^au (jl jLj! ^JLc ^ n»l (J_£aj CjI jJafl^xaj ^jjljjl ^j_aaa ^ JaA Ja_a3 4(jjjLit A_jj 2 (j_A j jjSJI 3-^ 

(j^ij J 4—ij-a ^JaS L_ul^J! oLa (jjj jjLjjjj .LujAj (Jjj) 3 XiJ ^ jAj iSjj-oJa-a Cjlii^j SjI^Ja Ifl L 

4 A aI-i^a (■!ifllaj Jal-Ajl - jJjj^Lj A_j_jJaA ^ ^<~- Ijj_uj oj haII <jjJJ i A_3j31a pL_j_uj Aj_mJjA ^j-oLi-aJ £_a 

jjaujajjl 3iA a ^ <■ Q >nVu £_SU ^j3! (JJjIjIj -“^LaIS Sjj > s-i j 1 gat a~% IAjI jLxj ,^jJ 4_CjJaLo jj_xxa A 
. ^j]| A ^ m jV I 4_jjjLj4£J >; ^aLjaj ^S.1 aS J-Ax-aj - A_1 uj 4jauu^ laJjJaJL) IAjaC. - I 

(jlLft ^^-2 (JJjLai 4Aj-Ja4 A^aS ^-lc- ^Jlj^A U^* ^ ‘•" 'jL t—ul^ U-SL^la ^Jc-j 

A_jli 4^Jc-! ^ja 3*-«aj (j^ l£U® >|^jJJJx^aA (jAj ^itJa J^j £-13 ^j 

. A-jj-’a 'jSLuiAJ A-Jj^1 a]1 4<j;jIj1 A j l ft^LC-ls ^gJ] iaS^lft pj^ >m (jl kim iljJjS l 5>^J ^>Jfr c *^\)j (j^ 

^it j;jq-fc a J^ja L^iaj Ajj^c- dil^lc- (jjjjjflM (^jC- ^Lljja (j\£a (fc _ ? S i\l&> 

lA,la_j ^JaI k*VilI 1^-k.kiAj LaL djljtajj 4&^£ljpA 4 A_jj_31^. dj kk^siA UajJn-’fc IgJjkjojj a\*\ k^ill 

. jftj.^A JjU C-Lajl j£ ^ 

aJ_A A _nxj La (Jj_^, A L* k si Lij^Sa dij'lS] - (J_ j1j JJ (JjjLjV A jq ..-,"i jj-k^a~l^.j_kJaj aJllaV 1 V 5 J 

jJ-a 4(j^uj .^r r> k^ll ^ l> 1 -^ ^a di&Lja l^jli (jjJ-cj-A*jl 4_jL£]I l&.lk^A aJLuj]| dul£ Uj .JalAjVi 

jJkjj a_a^Lx1 a_jjL^ i_AUa& — L jjI£j ^j_A pl£Ll CjLa^I& 4UalAjl \ ^ q k oLa^)Ll 3I a La &^_J)La 4<l1]j 

4 IjJ jflj J ^j_^1jIaj (_^jL 1 £jjj-ualj| {jLS LLa a_sjJI A_a.j i^- 1 ^ 1 —(j^ j^L.uA 

.JaLajVL ^ Ajj-joli A_aJ ^3 ^jj^i a,$ 'ij pL^at •% .Li tLlLtS cJj^’ j».uu (jl A_jL 

Lla^. (J£_u*lj V (J1 £_joiV1 ^ A L i k,ii_i JaLajl ^ ^"1 ir Aji dijl£ ,OlL-uLo3L Ljajl 

LajS LLsaj 4 Iaj-l.h k,*>n] .It k«-n A_aj\L1I LjIjJ)]!j i A n\-y A_a.j^ 'ujjLj .Tt! Jaj]^)jj U (Jl£_cuV|j 4 ^hi^'ia 

4 jLmu]I ^gJJ ^J^Lmj 1^-Mi£au jJLLuJij C_3j_iaJj ^-2 (jl^A (J£ ^ A_l£Jjj\£jl Jau 

4 ^ ql^iAll Iaj^. ^5-ic- 0 aIIj ^Li^l (j-ugLoIl &^£a jl^Jalj ^ *> (Jj£ kin I 

.. i ** ^1 al-v jj A^j&l jLoijl^ 1 11.1 *i4 a Aj^x^aj < ** q<1 < A L*Q*kU 

(jjii . j-k-^jl] A \k~\ Ai.*!k^ill ^3^ jjc- Ijq LaSl 4 !.!^. ^J& cjjjti V (jjLli (jjaL]l c-^jA ^j] 

* {^*3 ^k»A^ A_^.j£ ^ jl ^ ^A_^j ^ 

jJjJ V (jl jl Ua. A-£)J^ fij-?k._^l (j£j ^aJ !L] Ijjl 1 A;j A (JAjJj . ^sJIj 4L_ajVij 4 (J\ JJ* 11 JLaJ CjLa^I& 
isj^j ^Jp, p^aII A xuij 4 1 n~jj^L A aIVia C1jLa!)LJ! cIlaIj Laj .JajJaaj JalLiS LLat^ A ->jJl ^_a^LaI! 

4^-LaJJI 4l^jL_ijj (Jj L s-ik) A_Luj A 1a kaA~S *^-*Aj ■ ^)-j s . q"Vu Lxul kki^fcj (jLatil CjLa^LiJI 4 (Jjdiijj A_Ja. 

. 4 . nail l nj U 4Aj_^aLij CjLIac. ^ja c^* 
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JJ Sjjjda V A_il Aej_uiJ ^ ddl d jjL J 4 J>j 4 idl L_ul_^ 2 k Je Vldail jjjjd-J (JjjUB Id Laid 
_jj 1 -^J jjl (j£.aj <—juY Jj . lag Ja*J (je JjuI jl <—Ljd jjl j)£.aj jjlddli .Aid jjTig jLolLc jjLjjo-a jjj^J <jt 
(Jl£dVl ad (j-c (^jad j 4^'La.lI] A iVqtII jLp.Vi (j-adaj .IjjL jl Jjsl L~s I ^illj 4A dflj jl Adj-ae AovIju 

Ajn<-n*Il j_£jdVl d\^ t*kijdl LI ^axmjj . Lgp-j Aaa-d 4 add! 1 jlA — A_L)jdlI A.k.d (_ja_jaJl d Ij a Je 

1 g \a jL£ (jli 4 4_iLdiA jlij jLaj ^3 djj^ all t A Lj mill JaLdVl eLb die. Llj .dLjjdJlj Jlj-lll jjj-d 
Lafe *i >') Luli 4 djali did La&^dj Ik- Jllj 4 ^^-2 Lj^&Ua (joLLala 0 dj-^d LaLd ;Ldda jlu 

AjILuII (jM kkp/n J (jdaj 4jpIdJl cidil (3ja (j£> 4 (JjA^adll <ja jJS <Ja\aj ^aj 4 til]3 £-aj .LaLd (jdLda 
&^£a (Jgld jpdj .Aid (jl^jLaua jjLjjd dl lilliA (jd .0ndl! dujj Ig^LdSl j£-aj S^LuaJ Id] > (jldndl 

•dlj/HI Ja ^ualj tj±A Jd£j (jja <je (jjjd 

^ jJI j^dl] (j\£ Lafl a Ajjoi <_£1 ^juajll (J-aa_j (jl Jj Ap.d V t JLI1 jA 4 La Ailaj A_ald ^Ul jLIl (jaJlj 

jjj-Ldlj 4^LJaI!j jdl! Jiaj j-dVl (jjj-dJI jjl Ljdaj d jjjd (jl j>£-ajj . djj k ^ij jjl Aj JljjI 

4■ UxaJ aj_id j)1 j) ^a l ♦ cj jl a~) A_aJlj . fidoJl \j i—SU_xdl LaftAAit (_ldj (jl ,jdaJ j\ 4jj^ij ^yeJ$\ 

.odd-a Aijda-a Ajj .UiaLuc.1 ad ^Ljdj 4^ \y\ i Jpj ^jj^ldl (j^j £-a Jajjdl A^jld 

^j 3I jjjdl <jli 4^ lad! ^cj_ugj ^!L Ladati .^^dLdl JJ Jj-a^ilj (J JLa \\I (jjj dlddVl UJJ^^ JJJ^ 

{^\ 4 (Jjda^ Ida Laj * l^j *— 2 jdj ^jl l^c.J_w 4. a» k^aj Aj] AAjdaj aJlcla tt jl d ^j! 1^-a.ui^j 

1 a£ 4^rj al~*) (j--a cJ— ojj— i*d! ^j_-a ^ *>n V ^ iJj •) .aj Idujj-a ^ a k <-i\ 4 Adda J-^e. ojj_*-a 

4^^d1 QA bjjj^a jjj^l ^jlVa kki'i IdJ La (j^j .^dl£ ^yd 4AdLL]lj ddl 4&ddi dlij^jjJjVi 

,^jdall ^d Adad all (jdj Ajli 

,lg_id bjj t^all (j^a ^^ddl Ld-uaV Ad^la 4^1d V Ldc- 4Aj^a^ll J] dJl duLdull Lade- 

Luj »A jad ^l » - a Jl ^-Udl ^jd LLadl 4p-ldl AajjI id.lj ^jl C5^1 ^dLa li S^jdli 

4illd ,^jd IjJ 4 (^^Jj-ujL^L] A 1 k.i'ilLj »A_a^d ^jdoi J] ^Ld LjU 4dLaLd31 ^ Luli (jd ^^ddi 

dUajl^jI] A_aA_p]l JaLdVl 4^Aj_Sljj V] (jlda <_£\ dj}lna L>^ ^ A_jli 4 dj^j dl ^1 

djljl djd^l jl jldal ,^-d La ^jlda ^_9 delda dLajlaua - jjJ ^d dajjl A j w^atjl 

. AdSJl ^jjlia ^jjla^fcj ^^ijI 

^J1 Ajj^jJI ^p_iuiJ oji\^ 41 a^k u ojLjad ^-aLat ,dj-a dliA 4 ^jL 1 de (.Jill 

AiuLxJl jjl jjdaj LdJ La jj-aj ^>AJ^ J JI>AJ • aL'u]! djj>^ 11 o^dL <daL l^jl LsljJ 

JJx. ^Jj (jjjljdl (3_j_?d j)^a 1 4dlidiaj 4 did dLdlej tdijj^Jl (_J!d jloel ^Idd-uLj .Laid A_jJal_uel 
J> (j-* I dfld ^jjd V ojL.^ daa jd Jaj-ujl Jl AdL Jdil Id j)dj Ljjuj . (JjJa 

(jj .4_aj_oad ^Je (jjdj jl (^)-d digitize Lade JajdalL La IL&j . J_*-a J Aa.1j 44_jl_ie 

J£ 4 Jxuaj-a (Jj-> k>n J£ 4(j^>dj£Jl Adda J AdUajJl A n^all ^3 ojld (J£ — La e^ldad AK ..-all A_3^dl 
'dLajddl ddLj ddL (ja Ojej-a (JjJ 3 J] 4 A LAI (j^J jd Je 4 Ajj_pj j)£aj — JiSj jjd Jajjd 
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(J»•>'i ,j! JJ ^Ll^j JJ tfilioLu xi Li£ c5 4 4i>*-All *La UjjI UjI (jlajfl Jcj 

. ^JH X Jj _jr k^il 4 jfl a! 4 — n-k I JXtll )nif t^l'l (j\ jLn > ii) j\ n-n'lC-Uj . J£-aL/l jXlJ IaaXq a' ill 

*J£ La^-a (jL£-c (Jj bujX ^Ijaj V Ajij^laj XlaJI (j n a) ^jLn. n \ Lijli i£j Laj lj£ ILj ^Jj 

(jjj Jm£ ^r i k s-\\ l-1j-fc j LJ-aI AjjXljC. <L^ala ^-jJajj oj_uL*Jl (jjJ jljX-LM (j-A < A_LjaI! AlxuluJi Xl.lj 4^JaLmJJ 

1 '—fljJaljj jjQ ■ --■ L^jSjJa xJ JjJjuj pLuiLo 1 l <-~ir- j)\ 1A ‘i XjXuj .Ja^. 4_IaX Jj ^ a (^\ 4.1aJjj L*-a 

(_i£ 41 JAJjU (jj ,JXx!i (Juaj (J-T-^aa.U ^Jc- 4_Laj — LuaxJI ^-9 ‘Lua^ J 4^-9X * I^aJj 

•L^XA p laJ-bVj . 0 JjXcJi diJj ^-3 1 ‘l A .'XYa <\£jpu (j^~Li< Ur > (Jt£ » UIslj-mjja (_l£ 41 Hi ■ nig 

tUxwjj^kj 4L_u£ JJ Ic'jskj JXaJl cJj-^ tU-sajJ! c_flja _jx- 4_JaJI Xxj <j1 oj_a11 Jc- <■ J>J 4^1*31 


<J£ 4_ii tinkn 4 Lsjila fj\S 1 A,j a 4 4_9Jl3! ^XxS ,(jjjl_ia]l 4_9Jj ‘L^Otjl 4_3ljl ^Jc- gjj_juJi r'l_=u Xajxj 

Jl 4^»ujLjji J£Xj 4JXa-3 (jl 4 (J 1 j-via^ L-caxJi j n»j Liul ^ &»‘’V ^ CjLjS-o 

A-LqS (Joa-ujj 4djl *jjb C-Jjlx jjl (J_»9 ^j£Jj (j_^J (jt ^Xa f^\ 


. CIj1_ajI3La3! IAjj) l <-Vi i> j£.aj V 

4_*J ijjjJa 4 ^ cl) -6 ^^*31 4 (j^ajJ&ilj ,4_LaJI aJJb lja_iia£! ^-3 (jl (jJa^Iiai3 

L_jIj£]I Lojj— J i s-ia 1 . ^-»r- 4_*Jaj9 ^_3 4_ujjLa 4_2 jj»^J .I c_jIj£ Cliijjlj 4 J£> ^Uajj 4 2_jjaS-o 

Li-caxj! <—Q ^£1 a* 1*411 |^-ui Ia^jHa jjl ^ La j> . 1 ^) *A m4~) 


?^9jjla 31 <—flUia£l (3 j^ ...i-j jAj 

jj_A 4 _aLua Lua*Jl CjJ\£ jJ ^ “i-fcj jjl 4 j > j Li-ajtli (j-A ^j-A '—2j_*i ^jJ 4 ^-^-uj (J^ (J_i9 

*0j\jj]l (jjlajj tjjJa ^ya (JajX ^ )jJaj ^ <. 4(jj9^Ia3i 

^l.-.-i..Jl (JJ-^ U^- ^ 5 -S — JaLAjVl - CLilxujlllllj 4 nl a oJ^Ij *U_uJ^; ^1 v^i^Vl (J jIajII j j hj Lajj 

tjljJjc. .LaIjI^ (j-4 ^Ij 4_ij!jjjdC. jXu L^il Jla. J] Ixi. 4Jajy i^a ‘ULjjII diil£ Iajj (j£Jj .AujIjjjjC 

. 1 j J uLaiLoJl Ij1£ O^Jjoi lilij (jl 4- ^->j 


(jl (j^AJ .^-xl ^gjj <iiA2LjJ oJiWj ^ C5^i L5^ 1 V>A|^ A ^_a«fiaj 4 “Lit ^gic-j 

(J^aju (J^J .(XjLi-cal ^ * _J ljj\£ jjV 4 1 * (JjUjjS ^Ic- ^Uaj ‘HjHJ Ai^LAll q\ AJ 

Xi ^ 4_*j;Sn ^-jL-aVl (j-a {J£3 ^x-Ls j] 4 A (jjLjt L5 I& ^1 4 1 CjlskjiiU Xu Cul£ Cjlilxill 

4Sjx*Ha CjVi a’i^ 1 c_jj_^j ^aj ^_jb 4D.*) j^^ll aI£_jj1a31 u^Uj dijlS IjLs . *1 Y ^ Ir. 4 Sj^.1j 

^J! jlxc-Vl LcXac. ^ aj V 1 ■> Ijj-ujj »c-lj-A ^ *>» a <J l^_jl cjjjuj 

S^X_jjo 3I >*iili ^9 cIjaj]I JJ-^J clh^ ^l-3jV 1 A l^i a") La 4—fljju 3 *1 A^jli 4_ajjJa]lj .<jLi-«j 

<—iuSj ?4 JLu^j]1 4—Lj£ (j^J 4 (Ja^Aa]! -j-ajJI ^_a AIauIxuII ^9 La (j^-a 1 ia>L*i a (j_^J (jl ^j^aj 

^JJ j.i ^ Vi Ujli 4 (J/ia"i 11 (JIaj 4 iiX 4 q > r^‘i (jl (JjL^i LaAjc. ‘ (jjb wuajjj JiLL Y 3 ^ 4 j nill (ja|^£ dial m 

^4 


245 



4jjJaI uJlj^. i ma Aal^lk! ^jj£j_uj LabLuJ Li] ^Sjj Jjjla]} 4 <Jjjla]l jaxll ILa j] 

^jlc. (Jk^i-s j 4 —qj^A .4_iic.l ^j Ajjj-’d] 'Ll]! jjJ jdLa jhj,A l \ ^VV ^jAa^II (JjlLuilS d_AL-tfa — LijS j-a £-jj jjJ 
jU 4 La jl^A j_ki <—.^a i—Jj .all , j k j t—flLui]SL/ ^ fl£j Iaj j-ilaj}-^ .o j£j La jJaj-a 

aJLuj]! jA ^a»£ La-jJatj jjjjJ Adla 4S^flj_jaJI (jjJj£ 1 n‘’i 1 jL£ Lj ^"’I'tj .^ i» -aN jj£j_uj AJiL ^a JJaJI 

^_L jA IjiLS pL/jj-A j| Lajj . lAjjfl_ijj jjbJI jAdl! Lslfljj La 4_3jjtA jjJ q 1*<a lj jj^j kt1 L&jj-oj 1 1*^9 

\^1a jj£l\ . djLdaj^iaL/1 (j^aju ^-L j£Aj Ajji 4 ^ ijjj Liu <AjlxiA jft La ,ii£li]L dlli& (j$\ 4 jLu]i 

(_wjaj y J LuV A a #qj jl ^ j^-A kkij V Lij]i 4 ^I£jj J JaJ ^Ualml Lj 4j-jLi wuajjj 4.rA La£j ,&Jaaja CjlijLuaA 

.4a]1& ^ 


jA j_i.LH UjjLaJI ^g-9 Ljj-fc \a 4^Uii (j_j>L]! cs-^} j-jc. J kn jl «jaI] j ^-aj 4 ^jLj 1 L_flj_$£ jA 

Ia£ LaLaJj .OLojIxaI! j-a l«lx j2i£]i n^<aj 4 (JjjjaVI j^jj] d-ijjjn^ .a Jj Lj*_ua Ajullaj 4(—fijadl 

4 (L5 _jJajLakjLk *l£j jt Ca^jII jj£A<g_ij jajJl e-Lalxl! jla 4 jjjii Jju L$_a j£L] 4 <JjLuj L] 

^ ■ -^<~- 4 jjAJj ^]|j£ ^9 OlijiaA i L-a^ia J (_]a! (JjLaj iLlA^ 1 !^ tSeti IJ k 11 jl 

^ga C1 jLa'vI& ^ 4~*k ^g-^j AjSIuj L/ Cjl;Li] L > til ^jJaj-ixj J i_]a^ pL*Jaa]l ^g-]J Lulj] k 

pLaIxII l^J-ujjl 1 ^ 5 ^^ (^JA k ^nTi . ^g-k.nAk.g]\ ^Uajll Jju La ^gJI A-ijLjaa ^JjLua ^]c. l^Jadjj 

L Uv J LajJOJJj 4(jJjjajLLM jjc. Jjj*S > ^|]I (_j9 !^jC. <■ fl] l-li 1 V 4pLuJj (J\^l^] A Jflk n j di|jjj-u ^Xa ^]c. 

Cluj ^gu]l jjA JJa] *^Xmu]L Im3ja pjyW] < ^|^La 4^x«Axa]i llaUaj]j Lj]| ^jJja]1 

jjTA-k.» »(jAj Sj^.j£ ^jaaLjj.i11 Sjj ^la^ik,,iL <ajLu ^a (jjjtj l^_jJaAj djLc.lLj 4 c1i1jj^j 

} 

(j- 4 O^ 1 4 —q SLa *—sjjtj Jl L>^ (Jj> ^ ,l ? <jj\ k>i^]j LljL£ja j_kJajSx_4 

4—i£jj <. fl j^s (jJJJ LJaJaAJ Loa«j L^jLajLtA (jA_Uajj ^-j-k^ajV 1 jj k^nllj dj^^aLM (j-a t LtjAa» 

^_ujIj 9 dlLiA ,^jlj (^j.1 ki-nj (jl Lij 1 -^a VlJj V .*—flj^la Ailx a (Jja-ulj S^jj ^la^L-MjL 4djLlj}^ ml (Jjljjua 

jj kil] Ijjjjij jA_dajj jl (JaIjj . (jLLa (J-£ ^g_S £ LjSj ol (JI£_*jjI jx- LAjjjaj j-^AJ A_uj£ 

^2 djLajLcJi ^aL^. 9j_klj jl ^(jLa — (J_aj 4 (JjjIAj 4 4iL)jjj ^a^]i Ldajl Lajj -^gAjJj^l 

djj^jjAj jjj* djj L^^kUj ^LLVi L t jiviy <a ^Aj_ij JLilLj jl£A]!j jLaj]l AJtL jj^]l Ija^ qj jl j^Aj Ldajl 

.Lul^lc. (J^axj JIV1 jjjj LadiC. L_fljjd]| 

4<j jA.Uj pl£ili ILa jL (jA d!Li& 4 Ljlj La£a . I Jjju 4—sjj^jV 1 A ^ J-Vj C-jLxul dlliSj j^Jj 

|jj ^"i^j . (i> g^k.jJj ; u]i ^cj^Ll]! ^ j^LLa djjl^ 4 jjW-iW jL^ *—aUaxjl j-a ^^1 4^Uai *—flLaa£L/ ?\jN\ JLa 

\ g ■»jljj ,^-j]^ f^LaJl jjA_uiflj ^jl (jJa^jiaL-i LLui^jL/ j.1ji]I (jkAjJj (J^9 4 jj£ djLAjl*A]l j*aL^ (jl£ 

^gjtflij JAC. jj^-J jl j^AJ 4A_n*j La !ja_Jku£jj djljLujl^ LuljLjj jj-jL a\\ ji^j^ll JJAJ jl ^-^J^ jj ^LjjLalc. 

jjplaJ JLajj ^g.k.. u j jl j^AJ jjjjc. 4 4il]j ^-a ljlj ,(_L-aA L-at- ^g9 A^JajS dL aJjI^a^ (JjLL ^j 
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j_a t. ~~'i ~v q ■ ^ L jt \ iJajI j ^aj ^gLJ j^?>jJ& ^ djjjLJ A iN jt A_sljJj*H 

.^hil AaJj-a-a Sj4jni 

£■12 jJjA. (—fljc. A_Lo^_j jjJt (jjiuol\ (jjJ-a La 4 Iau nj*a IfciaxuJ ,^gj]l ojLcJI CjLLjj ■.“ Y\ Ailaji AixuilL 
tiiljjJ iiLjjjS ^ £Ia]j tSeti 0 "n ui £jj_ula ( ^g_uj.l i^_a j_a .1 -fclj ^1 . .n ?liJ_ujj-a]l £JjLi j_a dilj') mil CljLla jjJ 
(J-iJaflj jt j *\a) 4(jjj-£*Ji .^gLc. 4 ^-^ jt ^Lj-ujj-a L_fl_ioa£y jl J_a L_jjjiji ( *-aj_jaj-a]! jjjL ^ «13 A_jt A_ijl£*alj 

L$J LajS V dij^LiVls .L^j Uia ^ajV LLLt Ijjjlal tillj j£]j 4 jj-ua i^\ ^l aL . » V 1 

d>LL (J-ugaS . cjjjl^JI ia^ t-Jj-Mjlai ^caL^j ’diLLu Jij 6 Aj^aj jxiiLa (_>y;Laj * (JgL-w jj^ 

4 \ /$ L* jj) A^jjJ^a 'jjdjj .A_juLi]! * ' [ }' ] y A-jjkjt j (j hi iAJLoj^Il (Jffi >aJ LaJ_icj iCjLaju J£_jjj <^-3 S;qj tall 

^A.1^.! (J-> in ILU ,L_Uoi^J jt un V ajLiVI (j-^J Aj! (i ^Jc- ej_a3! (J-*-<a^J iLi^X-ljj 

jlg >11 l_u£jj ejt&V AjjjjjJa]! OLa^Ix-LI (J-al£ ^g-Ic. (J j j^ Ajli iPnodGm ^Jj-all tliLaiu JakJI 
CjLmu 4£_*-aVi 4 ji2j *—iijLgJI -L_k ^^3 jla_k-atj jjA^lj 4£-3ljI) ^^3 4 4i]LiA (jjjjJ 4Vjt 


AJLk^JI jj^ \ l u 4 t_jLi_jl aJJb ^j_3 jAj . 1 a > ktiA aj^j inll ^ lr> (J ‘ ^ N Jl3 ^jl 4. \ ~y \ . dJJb LJal l iC -1 

^g-j ^\ {j^_>LSLa ^-^Lj^jS .A_iic. 4" \ jj£ ^i*_jau — Ajj^3 qjJ S^jUII AajJic 

jl J^.lj ^ Ir. 1jj_a*-a ^g i) n LiLat (jl-3 iljljLuaj ^ >» a o^aj-uj ^ V ^ "^j 

(__)£■ c ~* Tv *) •v (jj-^J (jl (_] AJAiJ V Cjli-ujlUll :Jal—ajV^ *^J-^J e5^ c ’ 4 j^< a j-k. n ~djL^Lt^a ( x-aL^ — LiSj aj n» i .a 

4-uiij (JjL<uJ1 J ^[^s! ^jJadmi jt (J-atj 4A3J^aj) Laj Laj 4Lil3^aj LaSj .A31 t^ill (jj>!a 

4A3Uallj SjLaJl ^gjj AsLjpj ^g_ujl_Mjt La tilLaA (j^ ^-jt ( ^3 pljj j-a 

La p^g-ki J (j^«aj (jjt 4(_^jLa ^IW ^3 4j^j »b^£-w4 jl 1 Ka i Aj axh J jL3l ^^g_jaJi IjJb (jj^j ^-jls 

? L^Ua 

eJj^Lj-a ^g-^3 .Sf^t ^Ij — jlSsVl 4 CjLIjLa 1]! 4jl^c-Vl 4 (Jl£_A/1 — JaLajV I :|^aL^. L>1_^ (jJ^jiiUVi (j] 
jl ^ Wll _J Vi LaJ_ix3 . L_^J (J-Ja Jj •> a jL-all ^ali Sj Alaj_uia A_£Lax ^g_3 A 1'qTi ...a ajj >^nj 


( 3 _Lac. La tilLi^S 


jt (j-^AJ (jjiujJavLVl (jt ^g-3 LLjj V .aJV ! (Jic l^aj (j-^j Laj]i 4 dilj k>.Lji 


^"laTi Ajc.Ij CjLjj1£ CjJlJj Lj_jt ^gJj Ux >^1L IJ-£a Cj_jI£ j jl ^ ViLU LjjjV^ -LjjLlll (jt A aja^ Jij^k. 

^ k k^~ i^j ^ ,g3 | ^gJI (j_j]lxa 4 (jjjjj) L >\W (jjj^k^J^uIl ja (_ju^C. ^gic. 4 ^Aj . ^-3 ^gic. jJaJL 

(j_^£j jt 4 ^ \ >j a _jt i j_3 tlLoJI j_a (J-L 1 jl£j . jj) LjUa LjIa jt iLc.LJa_i-^! U.Lj V 4LaaL«t 

C5^} bjLk^t 4 ^g3j k^-nli (jLajVi ^La ,^-ic- (JL^£j . k, aflj A_ikJaL^jl (jajl_jali ( — Qun^j jLI! (_£^t AuC-jt tillaA 

^gj]| L^AUa A A £1a 31 a La JaL uiL 4 a ^ jjaaJi ^cj_uJ]l ( *_a (^Xk^Jl ^ 1 n» ajt jt *■ 

»(jLaj (J^ (^J 4 (jj^^ (ja (jl^a (J^ ^gi 3au ^gLl! (jajljill L_aLjil£V CjLkJaLj ^g -a . u ij 
(J£ ^^3 ..i^'i ^g-A (jajl^Lll (jt 4^j-aVt Laic- jjla^ll jt L_flj*j V jjJljli ^_gi (j^J (Lu]a 

>(a ^ >^i AJj^Iaj dl]^a-a]l jt j-a A alha ejLa LsL-iaj jj-a^ l^J laSj LuUaaLLa jjaiflj ^gJLILj 4 j\£^a 
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.l$J (JJJjjLLa lil.ll ClA h jfa .^a 21 I J-A jl j_A& j_4 LaLaJ J-StlL jl 4 j£-aj Vj 

AxuuJIj 4y£jjJl _jl L t~ii )V I j£Jj »A-Jjj 4 1 j^lbjV A yjilnll Jj^. LaJ jjj j}jj-aVl (JjjjJ *LaIxJlj 

^g_Aj t A n i,-n*11 Lij<$^l Jj-iS *■. ^ k ».l 11)*1 jl j^-aj ^_3_AC.Vi . jlill j^LS-al! jjJLl Laj 4-g-Ic.l ^ISjJ 

. jb_jl I^j 4 fl, m ') ^21 a£jxu]| CljLik^ajk^i^ 

^-1x11 jjj J>»J jyjJl tjjjsLJiuJl jjiiLiJl t^]L_lA ^g—kJaL^jl ^ jj^j-iabliV1 j-£4 3J—«jl A_jl^j]| ^^-Sj 


bn ^ all LsUj ,^-Ic. A-jUa cjlijl kmall jl 4Cji^iUa-i-aVi j-a Lc-j^^ - cjjL^jl ijjb-Jabjjlj 

j-a CjLc-UaS (Jj 3 j-a ojjjjjj ejjLijl ^ ^gilflu 4 Ajj^j]I oJA 4^kili .^gjUa-i^iJl pistil jjjlfiJI ^A La£ LaLaJ 
jjij]l elA jj_ujjbu jjjJl jb£]| A I^£J1 jV li^. jVLi ^alxlij djLikJaljjJi ^jl jJjjj • j4^1 ^JaJjoil £A\-y a 

oJ_A (J jlaj _J l_$JLal£j Aui_kbliJlj A_ijjVl A_£^J1 CjLjij JLsH ,^l Vill L_g_i (JjjL-SJ ^g-ill (jjjJjLLcJI jjJJ_aj 

j£-aj V Ajl p\ jlq k»U <j£ .g-A ^gjJI llA ^ LijSJ-aii 4jflaJl ^Jljjjl <■ Qk^j 4Ajq-sli CjLaLjIjjJ jV i 

. LjjJ^U 

LkJajl J^j jl jjbn kni jjJ^J-a jjjaLli]! jjiL 3 jJjc. 4 jjjbq-s jjiaj-a j^jjIablaVl jlS 13] 

,g_Ic. £_aljl! 1$q lJ aLuVl jc. ^iljll (glc. I^l^Vi ^H]l JalAjVl (J-Aij^Ia— jjjjl^j]! jijlA jjj iLxuj 

. j] j ar-. 

j-a La ^_Lj A llj^A.1 jJJ ( *Ja\3j A ^jVi j^j 4 A_iLIjjc.I Vj A_aIc. ^jjc. lAjj-aj JaLuVl jj^J L uj 

o3a LljjJ I^gjj La£ CjIj>^i'ujJIj ^kli Aj^AUajl A_Jlxi]l ^jjkufrn Ijm jl j£.Aj 4JajlS j-a Llmjn^l 131j - j' Q ^ j'l& 
,^-Ic- jj^^u-k.kiL (J-asu {"priori A jLi" JajL£ l^a-uu^ jij-uS A_aAj A Iaju a£I ko.all Ajj n-mrll CjIa .^j^ul 
ld£Aj ,1 aI. 1C. La (J£ .A,j4ki«-n]l Aa-uj ^A A_iojJij La j_^J jb^JC-j .AjjoA 11 djlc-liIajVl kJ^lj A_jix^aj 

La.1 i»A . ILa cJj^- J-ilil j-^ .^_L^aIl LiaLu La j^lL xj^a]l iaLuVl 

— djL-jJaL_^l — ^gj-k-sastll jl (g ->11 l^L^lj I^jL jV I'l^S 4 CjL-kJaL^31 j^lj-^l Lij (jjJAJ jj^Il jAljJa jl jLj 
.A_uaLiJl 1 m <ajl jDUa j^-J i£.S* 1*^^J .A-^Lj^a]i Ajk>i^ 11 cjjlc. 1 \ LjV 1~^ik.! ^cjLj 
^ g^Jlc. ^j^k._^J ^aluu]l jjJC-j bxJ Laj ,LjjLl jj^J jl jj^ Aj^j] 1 aJA ci^J jl uj ^a] 1 j^j 

.A_ljl Aj&L-taj .^]LLl ^gi JJ^aJ ^-Lajli .AulaLjC-l l^Lal£j 1 iljL"i jc-ajjj LjLjJaL; jL jlili J_J±* LU 4^1La 
j-a IjLA. jjir .^ A_jj]} j^ J5l (JMoj ^A La Jj SJuia La Ajj^aJ Ciaj A_iIiL! Lj^Luaj jl jl ^LLluij ljl£Aj 

.S^.1j S^-a 

(jjLaaJl 4A-nl hi Sjj kmJ 4 j)u ^stm 4^LaIl j-a Aj 9L-^ A ^ (jijtll jc. ^ 1 ^Vi 4a^£^Jl aJ_A jl nc.L 

A_i-ajLL A -y a '.a (jjLmj~aJ-l^ Cjljjl j-a ^3£l jj^J V ^13 1-^- Lj^ k i^-^l ^LLLajj .(jjjlj^Jl j3j 

J^A-a jj^J jl j^-al "a^jL" S^Sj ,A_ijjJa^^lsl S^)jL ^1 4 A iilliA j_j£j jl ^1 A_^,Ia. V *djLajl*-a]l (jljja.V 

4 j 311 "iC. 4 lj^ ^L 4.a ^JLLl j-a Lbjjal 13U . jja^Jl L_uaj]I ^jc. L La ojJi] Lxlt-a U.Lj 4-ialir iJajl 

iiiLlA jlj <^UjV1j j- 4 . Ajaflj jjJ ^ ^ 4^1 k^iVi-a llji lAjj "o^jL" jl 

4 jjjaJl 4 -\ ^311 jj^J jl 4.cil]j£j 4oLj-a ^Lajl .cljlaj^jVl JaajL jl Ja3a j^-aJ ^g-c \ JC’l iL-a 
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Ifl-iAkdLujaill Jc. Spall eiA c^ILa j\£ j] Ia£ dlii-al ^ pLLuVI jlai*. 

.flUJI ^ *ULII blLiU 

k*Ti ^Llaj 4_JpJ £-LjjjI jj^j V Ljjljjiail jpljSJIj 4 CjV jLx-aJlj 4 ^L£jVI jli 4“A_ajjJa]! LjJaj LJ 
aJ L*j t-jil^A Jd j-a SjLc.~dUal » k >ii i~CjLa_^l«^I] JaLxut .j^-A (J-J uiU£ Ajslij Vj ^jjJa^Lal 

^>-iC. jl *Uji_ijAA A_laaj lojl^j j£-aj j^-AA JJAAJ Jaxajl ^Aj idjlaJ Cj^Li£jjjj Igj) .^Jl*JL (jj-aij jl 

jj£j dud tiaUaj SjLa j-a cdlLjj dLa j l aiA 31 dil£ Llj jjt- jl aJja^ Aj^-ald 4 Ajj>».mia 

.cIjLajLaa l^-auJaj dUaLuJaji pLjjjaJI jjjljiia . ^liiil jJa jdi bljjla Uajd \ \* J^°l J3 

. ^pLpaJI flLJI j-4 pja* Igjj ^LaJJI ^ 4 A UrtjIVi* A (Jj~> k iU A_lapul 4 4_jj£l) djl^lc. Jl£jjj! J& 

^JLxll ^a-uiAJ 4 A qVi'S a dUali_dajl Ij* \ * jl j_^AJ Adli 4C1 iLajLlaI] jjjdl jjatAl^. jj_£JI jL£ LJ 
(j>> *) J_aixjj .C1 jLajI*-a}I A_aJlxA A jl a* \ LaLaj A aLa. a LSjL lja_Juj£j jl 1 >>>j! j ^ ajj .A_*-ala]l ^jkjjJgaJ 
jj*L — A_j£|pA CjLLuiaJ ‘Ui.da jljc-1 4 \ > s\n \ l^da*JJ 4 L$j 3 JaJjj Aj^aS <■ - nmlja. ^ jS*AJ AjI jjpLjdl 
SJ_ii& A Y\ t^i a ( ^Jc. 4_j^aJI jA Ij^lj IjLoia SIja jc. Jjjj jjija] 4 A j^LaaII c^HLaa!! (_]££ 4^ Lin {jjjJ^suj 

JjLjXa ^Ijjj L-C ^JJ j!j_aI! Ij laAJ J ^j ^ Aj 4^a_£JI LSjiKjAl ldLj (j_A 

duAC-lj 4 A SlU^a .laLut gr mij AiLa. a dilj^i clilj A <jY\\ a CjLj\£ CiaL ijj (jSk3j .gjjjj CjLLaj AjlajV^ 

La.Lj (jJ 4(J_aV^ 4 Lujiij tillij .^Uj j jja") Sj^ls]! jJat t»T>m l^jji 4 a a Cj^LLaIi 

(_i£ ^j-A a_lujLuV^ 4djLajl*_A 3^a diLjjj£i ^jj£H>n . L» >> 

.1^4 (jj^J Ujj Ajlfl 4 LaIc- (J|t {jl£» LU 

ci]Li4 4 till j ^_aj ?Lul JajJaAj (j-A \ lajJa^j 4 Lut \ > La.Lj Ljajj CliLajlat^JI -jt aj ,^4 J\ 

(_i£ LA*^J i ^ ^ lAjJn >V) djLiiaS lajfl cl>^J <-Jj-ujI^ ^_3 

AJlL ^ kkj i jJC’ Ai_i^aj ^j ^aj aJVI {J^lj A_3ja 4 A 'Wi p^j_uj 

jl (jJjLl (J-ac- <■ q >r~ij (j^Aj 4 (JjaILj .diLA^LtAl] S^Sal! cLa pj (jjJ pL^Sll &jaj_uia 1I djLnii 

L^Ji j!>£j db-ajj (j! ^£.ajj .djjLuiVi 4~‘n,W ^1 QjJ AjjjaJI pL^jjSJI AJtL IaIaj ^ (Ja\£ 

>ha jjJJ -j» ^alLj .Tj 4 Aj 4 C j 4 G — jj-a^I A_aa^_a jjjJ .1(g > a CjLIujjj]) ^c_dj 

4 a jjj£] (J ^a-^3 cJj L") mi 4 CjLajL^JI 4_iL A_u_*-iax5l Lj!)LaJlj *j ^7-V \ (J_iLfcjj ^j_A 

jJ_jj 4 jijI oIa]! IJA ^a /jdj ,A_iaSj]| Uji nljaJI 4 _j_Lj o^a.t ^Lnl CjLaj1*_a oj£3 ^W*w ./> /jl ^j£.ajj . dijJtoajj 

• tJaaJI Adajij jjxuflJ 4AjjjJjj dlpljja.l£ dlaJl 

.LsUall CjL!j_a! <—I^IaC. (J-i-aljliuj i_ni nl^aJi (jLi 4^_)-ajV^ 4-9^9 > N ^_a_A LI 

^dLA_jla^> ^ajojj La lid ^L*j l^jj i fc J_9^3l ^Lt3 (_j^aj ,^Ja 4 j.l,iAa UJ^ CJ^J 

AjjJa I^jL^ 4_j 2 4" ^ t l ^ jj| (j-ft)^l (jl j^-AJ A_jli 4 (JJjL1 ^ A^o..1,^aa 3I j|jJa-3l jj3 <^a3! (JaI^ LJ 
jl »jLVI pLaIc- 1 g ^ mu£j jl j hVn A_ajJ3 A_j^ 3 4 3Jj^a.L A \ . >iA ^^Jc. L_^a S j j1p> (_>“>«V t (_>ujJ 

. 11 j I dil^jLu ^La. ' V Jj I jLjjjj 111 JJ I _T;L- 


249 



4 b.Ua (J-A3U (jl (j£^J -labajl buSLaS tlilblb UjjJli (jl_J j£.1a£ (jjjj-aVl (JjjjJ ^ 5 -^ AaLjjV i Cj£)ila. 

jl l^j4 ui*^ a _j-aJj J (j£-aJ Ajj 9 A9ba jb l^jiV ^4^j ba (jj£ll (jJaJJ.ui-aIl ^1 Jaill (j-a tiljJj (jl (j£-aJ l^jl 

4 ^}j£| 4—Aj-s ( ^Jc- 4 jl . (jjjjj jbiC-j Cjjj •s4'4 ai blallc. ^pL_j LaJjj . b^jbliaj ^-<UA-k.nj ( ^Jc- a- bn J (_]_-aau 


4Aj (jj^. -^-9 i ^jjj_uifl-a]l (J^ 4 ^_jooII ^_L (J^ (Jjjj-ua di-abi-a (JjI£ 4 ^J-9j V (^^bla jju jl djUa^ jl (jlflJ j ) 

,4-adIuj bj|^LjJ-a 

■Ujg V 4_jl £-a ’ 4 (jjb-bu^jj A 4j br-' ‘L^j-all (jj-M^jba ULj 4 _j1jj 4 ^ c!j»1a (Jjiail lb& (j-a UU (jl jU 

^-Ic- ^JlJ (j-a j^J (_^A 4‘baUb; l$ji cjjju 4£>l^al Cjjl£ 4^-*Jaja UjliwVj .i^lbftj lift jjLuj 4jj-a jlui^.1 lift 
L_Jj_JOlJ (jl (j£-aJj ,4babi-a 1 j Vi 31 ^gjll ^jjl^ll S^a.1 ,^jAll 4UUl jl ^g-ioiblj ^Vl >Ujj (J^ (jl £_A 4L_l£j£ll 

.(jjjjJI 4^1 lUfl.hn'ftH 4j^31 4jl^Vl (j-a 

4 Jl.1 irt (jj-> jjjJ Jaj^ui <j;l ^Jj ^ a*lL n\ ^^Jbj 4jl£-a Jj jl£-a j-a A^jjlall C_i|;bul JjSlJ ©UjAaII 4_iVu] 1 ab& 

jill A A\]^n 11 1 Q^ljaJi jjjJj 4 (jixjj CA bn^i all ^auj .t^l^-all lUjJj jjbbl ^qTiV baJuc Ujjlj jl£ jl 

A 4ibia 4*t-iul!J ^^Jc. (J 1 .aU <^£1 jj iSi\\ CjljUal ( a pj 4 4Cjjjj 4 jSjlll ^ (jawuj ,^JUI ^ 

.bjJ^bi-a] ^ Ail j)-a 4 4_U£)]I jjj-a]l jrl&jJ Sj£ 

j>t jjljJj 4 (L5 £jjajbl^l jtJjblJl A\-\ bi > n <i^*-a — ^Udl! ^-bLa]| jj^a bLa^. 4 

jVI Ly s J^ 1 ' 1 Aaj1a]1 S.*) J^j]I Cjbal^lj (jJjJliia jjX- djlAjjj 4 (jjjjg kn^Il A 4 kubballj jjJ-abij^l 

(jj-j b >\“\ jj .A£^j_ujj CjJjjj (j£_kjjj (_]^k k nj (J^ (j^ij . L^C-baJ C5^ ^U-l 

(jl_M) jl j£-ujj-a ^9 Jj^bj-a ^Li1-ajVl (J-Aj »^-boja lj jJjbjjJj j IajI (Jj-uUAj 4 <-A jTi'ujjVi 

p- j" .n^'il 0 JJ!j <c-^_ujJ k.nj , Cjlball JJ_u 4 jj k,.i_i 4 1 ,k sr* J l^ k >>y n dlbCiljA.Vl OJab^i J_i2 ijjaj 

jj-JaS 4 aJaLa Ajjjj ^-Ij-k-ai J-J 4^3 j!1 Jwu Ufl jjj^J jjlj »l^|;Uaj UL^ Ajjj)]! jjj-aii ^44*1 k>ij 

. (jibai]! j)-a 

jj! (jgJu-saj (jl b^j j>^-AJ (^ 5 ^^ IjjI 1 ^ b>^ 4. uSl\ 4^1 L_ijju jj] i ^A\ CSA j> unll 

jA LaA ^ k\] ba jj^la^j ^JW (j-a 4 jjjV^unA (jj^jt) 4_ul£-a) (Jj^Vi (jl 4 (J 1 xa jj ^ 4 n > >1 ujUaJI 

* (j4S (jflilj (JjbajjS (Jjb-u^JI ^J-aj (^bli 4S^4jk nil (^jjjl^S ^bj djWl (j-a A jjS a )1 (^^jjoiill (^jnW 11 ^-a 4^1^liai-a 

jJjj ba Ij^jj-aj (jl (j^-aJ ua _)•> k>n (jjljba-i (j^bll ^bjibl (jl ?U-alau dilajl^ all eilA (JxiHuj Ijba 

UJj-ujLa-ll l _)-a|^2V S^Jxj-all A\ x >-,jb>' 1 » all diVl ^ all jl djla_4_i-all ( ^Jc- 11 ObabLc. ^^-2 S.*l 4» a Jabajl 4_il 

(J^3 4 Ij^jjLj Ijlj . lsi ^>J^I A-1j1j-uitJ 1 (j_A Lbjjj a 'i (jj£j_uj 4jli 4 !^^ ^Jajy t>ia dlbka_jl*-all dljlS Ijj 4_jl 

4_!aj_uj!j Lij£lb bjJajI (jj-aLuUxjj (Jjb jl ?J^.lj (J-*-^l (j-a (Jj 4irl Cjbab^& 41 ^ la (jj) i^JUJ (jjba^. (jj^ >n1^ijkn 

(j h j ^j tillaAj laA ^J1 ^ k^naj jjl ^ij-all ^jbnuU V ^* 0 jl^llb UJ^ 0^^ ^bfwl 1 g 41 .-~i jj (Jj^ unll 

. 1 k^nc. (^]£ AjJa^)3 (^]£ 

- ^ '>•» ^ ,-kbi^b kk] 4 C_ij-cj 1 a 1 ~ir- . (jjb b',W")j A qjknT j A ^ 1 l n (jj^j bjjbkJa^ j)J-2 4(jj^Jl b«l^j bj£ lil 
(j-a <-libc.ba^ j)J^ (j^J {" 4 Q J jH° ^biA (jj^J (jl (jj^ 4 b^-iaT- 4 * n ml_^Jl (Jj^aljxw 4di3_^ll (j-a 
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t ‘’Kqm ill .L. m LijjjjjVI (jL£ 11 3jig. JaSL^Jj hill <j_A Sjja LjjA^ C5"^ ^aLj lh^IaII ^jjlalj ijjJl 

L^jljj'‘>' , fc a 4J^a_jIl Ijj-ailujj 4 JjflA j^aJ ^Jc. 4 _uLjJIj A-iJlajV^ CjI W tTill ^jIajjj 4djljjUa2l 

£J_iJaJj 4 (Jj~S t h>] 1 “LLaj—Iii l 5~^ ^ <ft^l Aj_j uojlaii-xji JaLajl u^lSadj .^pajV^ A^iLi-aj (j ^Aj V ,^-Jc. 

> j-^aj ( *_a 4*iajj Ajoj^]1 j|jt si\\ Jalx a a ^jJC- J\ A Jajat a a o^A ~ Clijjjj a\ \ 1 

,^-1^1 S;Ly aJjI^a ^ <a1L a ^^Jc. uj^j (JjIl r\ cj^S£ Uc-jj *l£j j^jj 4<jLa.Vl ^>a*j ^ 

Ijjfc tj\£ Ijj ?4 jjUwJ1 \ Tiaj^ *[)J Cy* * »1aIj (Ja ?g- 4 -g * JI I^A UIa^ (jjjJi j& (j^S 

.ajiila <ja £-a dij aa k li Aiji t4uluu]l 'D^~ A 

jia. ^j 4(_^luljVl 4<djj_aJ! <jl£-ijj {jjil! jJfc ^Uaj ^gj] Jjjj]! (jl J \\9\ UiJLJC. 

(^jjjjolIj^j ( ^9 Sj^^i jl JLSjucJI ^ (jLuj ^ dlAJj •)\\ ^ lc- 4_LaJjai^l 

pLaIc. ^Ju (jjill (Jjjl-aJl Jjj-kJaalL) j^aj IaJu&j r^j-uic. £_j \j$\ -.- nl n-nll dUaa_Aj ^•bVS/i ^ jbuil 
i«-i’i Vt <■ -JJt >J-Jj^fc >11 ^a 4_ijAA dj\jj-Lt.iiA ^J1 Lub 1 ^3 4 _a 3 i^gj^ 

LJLP ^ 1 ^ ^ c- (jj LajS ^ - ^1 AidSj ^jl t , . 4 ^jjj JiA La ^5 c^IjUuJ \ ^Ja*^ UjL 

(jj ^ k “jJ 4 jLSaVi f ‘j g J >aj 9 idiLnl! ^jj» a>j (jjjJi — 'jjajLatjl (j_A ^ >>1 JJx. (jj-j |j_^.lj 
^IL] Jaia 44 tu^l LaJj bj . Jj^-uoll (jjS (J^lP 

• ^4A; 4 ui>=»-i c>-^b 
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L-fcUJj { jlc> I^jjUS CiljLe- 


jjJ ailt (J-aC. J^a_A _^A ol^jj ^Uaj]i (jl bLtS i^lljA (Ja ' 

tljjJlj idiL^jljfLII \ ^j_Sj (j_4 4_c.jAn a In j_A LaIc. 4_iA.k.nj La {J-Aj ^JP-IajJI u^Ll > .n ^Jc. 1 

^j-b j *—111 t lmV 1 L_jJa £_aj ^\\ kii v jI oIa ?4_j ^jbj Ia Lajj 4_gJVJ cliiLl _jj.i 1L CjlA^la-Aitj 

(jjjlillj flah\ Q±i ijruali]! , WII ja. •Kj 

i Jjflaull jj-Ljj (CjLa^L^a]! ^kj i^£JI ^ Sjljj jj£ V i ^ ( *^jjLLaJ 1 jjiaj-A ^A j£im£a _^jjj' 

4^_u1aI1 ILa ^gJJ £_gjlall L-jlLSM ILa <■.Laj^c-j .iiLJjjlSJl (jjul^Jlj IjjjJI Jji a djLaLj]j^jjS ^jJaj^j 
jLuj J ^Jc. £_£jlii3l SjjubI S^aLla 4 (juajju <jli 4iilllA ^j3I (jIajVI (J^Ia 

".(jj^l i.lJJj jJJI y-^iu (jjl 
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